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Mr. Bruce Morrison
USEPA Re%ion Vil

901 North 5

Kansas City, K8 66101

Re: Herculaneum Stack Testing

Dear Bruce:

Enclosed you will find our test report of the stack testing conducted in late January.
An earlier attempt had been made in December, but due to sampling equipment problems
(ice like formations in the sample probe, umbilicat cord, and the impinger train) the stack
sampling was canceled. The next available date(s) that were mutually agreeable to the
agencies and a different stack sampling company (Aeromet) was in late January 2003.

The sample data from the laboratory was not received at Aeromet's offices until late
February. During the interim, the Missouri Depariment of Natural Resources Air Pollution
Control Program (MDNR-APCP) requested additional information be added to the
sampling report we did for them in 2002. in an effort to produce a report that was more
acceptable to MDNR-APCP, the agency that actually oversaw the stack testing in January,
it was thought better to understand the information that the MDNR-APCP wanted to see
reflected in the stack sampling report rather than produce another report that was lacking
in some information that the MDNR-APCP.

We believe that the enclosed report now contains that information to their
satisfaction. Should you have any questions concerning the report, please feel free to
contact me at your earliest convenience at 636-933-3180.

Sincerely,

Prsentty A

Aaron W. Miller
Environmental Manager

Primary Smelting
AWMsIp

cc Clifton Gray, The Doe Run Company
Doug Elley, MDNR-APCP

RECEIVED
881 Main Street, Hercutaneum, MO 63048

Telephone: 636-933-3180 ﬂﬂR 10 2003

Fax: 636-933-3150
SUPERFUND DIVISION



AIR QUALITY TEST REPORT
G A
Table of Contents

Page

EXecutive SUMMAIY ... ccceeierirenerierrenncrreeseneransconcossescerresanes 1

Introduction.....icccecincivecracsrnionns Frerersesrersentorosnuerverserarnastserres 2

Summary of Results......vvciiviiininciiniiiiininoninnnrienicrnenne seorvene 4

#7 Blast Furnace Bldg. BH............cc.ccoiiviiiiiiiiiiiiiiiaiiinenen 4

- # 8 Refinery Process Kettles BH...........c.cccoiiiiiiiiiiiiiiiiiinnn 5

# 9 Refinery Bldg. BH............c.ccivviiiiiiiniinieniariinicnreacnens 6

Test Procedures & Specifications.....ccevveeriericracriaricnsnniiircisenes 7
= CalCUlatiONS. .cvvuuveiierreiisriiaiiesisneserieesesreissstssresssssnessesssnenssass 11
. #7 Blast Furnace Bldg. BH.........c..cocoiviiiiiiiiiiiiiiniiniianeenns 11
- # 8 Refinery Process Kettles BH..............coccvieveeiiiiiiiiinannn 17
#9RefineryBldg BH..............ccioiiiiiiiiiiiiiiiiiiieiiiieeens 23

Appendices

Appendix A - Diagrams
Source Dimensions / Traverse Point Diagram
Sample Train Schematic(s)
Appendix B - Analysis Results (PM/Pb)
Pb Analysis Reports
PM Analysis Reports
Chain of Custody Records
Appendix C - Field Data Records
Appendix D - Equipment Calibrations
Appendix E - Certifications
Appendix F - Related Correspondence
Appendix G - Process Data

WHITE STAR ENVIRONMENTAL CONSULTING . MEMPHIS, TN » HOUSTON, TX



AIR QUALITY TEST REPORT

Executive Summary -

A

White Star Environmental conducted air quality testing at Doe Run Company, a primary
lead smelting plant, located in Herculaneum, Missouri, Three process systems: (1) # 7
Blast Furnace Bldg. baghouse, (2) # 8 Refinery Process Kettles baghouse, and (3) the # 9
Refinery Bldg. baghouse were sampled for particulate matter and lead emissions. The
testing was performed during the period December 3-5, 2002 and serves as demonstration
of compliance for emissions regulated by EPA and the State of Missouri.

Doe Run Company — Herculaneum, MO

Lead (Pb) Emissions
(Ib /24 hr)
‘ R L R T e = o e
#7&#9BH 56.6
(combined)
# 8 BH O Allowable .Lir.nit
M Actual Emissions

Based on these test results the individual processes designated as the # 8 Refinery
Process Kettles, # 9 Refinery Bldg. Baghouse, and the # 7 Blast Furnace Bldg.
Baghouse are operating within the specified limits for lead emissions.

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX



. AIR QUALITY TEST REPORT

Introduction - - -

Doe Run Company, located in Herculaneum, Missouri is operating a primary lead
smelting facility, which produces lead from lead sulfide ore concentrates through pyro-
metallurgical techniques. The Missouri Department of Natural Resources regulates this
facility in the quality of air it exhausts to the atmosphere. MDNR Division 10 - Air
Conservation Commission establishes the regulatory limitations through CSR 10-6.120.

The sintering process is accomplished utilizing a sintering furnace. The lead sulfide ore
concentrate charge is heated in the presence of air to eliminate sulfur contained in the
charge. The feed material consists of lead concentrate, iron ore, silica sand, limestone,
and coke breeze. Metal conveyor belts route the feedstock through the sinter machine
where the material ultimately agglomerates into a hard porous mass called sinter.

The Blast Furnace is a reduction process to which sinter is charged and forms separate
layers of molten slag and lead bullion. The Blast Furnace is charged with feed materials
consisting of sinter material and refinery drosses. Lead bullion is tapped continuously
into a pot where it is then transferred by crane to the dross kettles. Ventilation hoods
located over the pot control emissions from the tapping operations. The slag is tapped
into a slag generator where it is palletized by water injection. After de-watering the slag
with high lead content is conveyed back to the sintering machine.

As part of the requirements for ensuring air quality compliance, three processes involved
in the control of emissions from the production of lead bullion at the facility were
sampled for pollutant emissions, (I} # 8 Refinery Process Kettles baghouse, (2) # 9
Refinery Bldg. baghouse, and (3) the # 7 Blast Furnace Bldg. baghouse. The limitations
on air pollutants from the facility are provided below.

The #7 baghouse ventilates the combined Blats Furnace and Dross Plant building
fugitives. Two blast furnaces are present at the facility. The furnaces are water-jacketed
to within 5 feet of the charge floor, and above that, they are lined with refractory. Both
are equipped with center line off takes for their process gas streams to a separate #5
baghouse and Main Stack. Emissions from the # 7 Blast Furnace Bldg. Baghouse are
controlled using eight Wheelabrator dust collectors in a 8x1 arrangement. This control
device is designed to manage 300,000 acfm at full load.

The # 8 baghouse filters air from the kettle hoods in the Refinery and the CV-10 Belt
under the Stock Sinter Storage Hoppers. The Refinery is basically a batch process where
kettles are worked in batches of roughly 250 tons per batch before moving to another
kettle. The emissions related to the # 8 Refinery Process Kettles are controlled using a
Wheelabrator Dust Collector arranged in a 5x1 configuration. . This control device is
designed to manage 90,000 acfm at full load.

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN ¢ HOUSTON, TX




AIR QUALITY TEST REPORT

. The #9 baghouse ventilates the Refinery building fugitives. Lead is pumped and

' laundered into the Refining department, which is equipped with eleven 250-ton kettles.
Each kettle is heated by one gas-fired burner, which is on a separate ventilation system.
Lead is pumped through the sequential kettle series, culminating in delivery of refined
lead to casting machines. The emissions related to the # 9 baghouse are controlled using a
Wheelabrator Dust Collector arranged in a 5x1 configuration. . This control device is
designed to manage 250,000 acfm at full load.

Pollutant emisstons from the facility are regulated by the Missouri Department of Natural
Resources. The SIP requires lead testing and analysis however the particulate matter
testing data were obtained for informational purposes and the results are included herein.
Mr. Peter Yronwode, represented the Missouri Department of Natural Resources. The
following table provides the applicable limits for each targeted process.

Allowable Limits Summary

~ Lead (Pb)
. .. .. Process . 1bs/24 hours
# 8 Baghouse i TR
L#.7 & # 9 Baghouse (combined) F“ R S
Q White Star Environmental performed the emissions test on the process exhaust stream(s)
on December 3-5, 2002. Mr. Scott Postma with the Environmental Protection Agency
witnessed the testing.
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AIR QUALITY TEST REPORT

Test Results Summary

# 7 Blast Furnace Bldg. Baghouse

Particulate & Lead Emissions Summary

Gas temperature, °F
Gas velocity, ft/sec.
Gas vol. flow, dscf/hr
Isokinetic Variation, %

Gas dry mol. wt., Ib/lb-mole |57
Actual gas mol. wt., Ib/lb-mole |'¥:x32:

December 3, 2002
- -~ Particulate Matter M) - ' | Lead (Pb)
| Cone. | ' Emission |  Emis: Emission
Test: ¥ Ibs per 24 hr
1 T
2 | 700040 U
3
| Avg. |
Lilllit N
Exhaust Gas Summary
Parameter ' ' Run 1 ‘Run 2 Run 3 Average
Start Time 10:30 14:46
End Time 138  15:54
Sample time, mia. EGNT T 60
Gas volume sampled, dscf 665, 45.694-
Barometric pressure, in. Hg 298 -
Static pressure, in. H,O .. =100
Stack pressure, in, Hg 29006
Gas moisture, % 092
Oxygen, % e '
Carben dioxide, % B
Nitrogen, %

96.95

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

. Test Results Summary

# 8 Refinery Process Kettles

Particulate Matter & Lead Emissions
December 5 2002

Paitl?iillate Matter (PM) o Lead (Pb)

Emission

Exhaust Gas Summary ‘

Run 3

" Parameter - Run 1 Run2 Average |

Start Time 10:15 13:50

End Time

Sample time, min.

Gas volume sampled, dscf

Barometric pressure, in. Hg

Static pressure, in. H,O

Stack pressure, in. Hg

Gas moisture, %

Oxygen, %
Carbon dioxide, %

Nitrogen, %

Gas dry mol. wt., Ib/lb-mole

Actual gas mol. wt., Ib/lb-mole

Gas temperature, °F

Gas velocity, ft/sec.

Gas vol. flow, dsc/hr

Isokinetic Variation, %

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX




AIR QUALITY TEST REPORT

Test Results Summary

# 9 Refinery Bldg. Baghouse

Particulate Matter & Lead Emissions

December 4, 2002
. Particulate Matter (PM). " Lead (Pb)
. Cone.. - Emission | Emission | Conc. | Emission | Emission -
Test |--eridsef-: lb/hr | Ib/hr per day. | - gridsct lb/hr :

-t

=l

=
3

[0 ]
®
2
[ 3¥ ]
N2
t

Avg, N 00024

Limit |~ - e ;: e

. ... Parameter ~ - Run3 . Average
v Start Time 14556

End Time 16:04

Sample time, min. 60 .

Gas volume sampled, dscf 43.570

Barometric pressure, in. Hg 302

Static pressure, in. H,O o 21040,

Stack pressure, in, Hg

Gas moisture, %

Oxygen, %

Carbon dioxide, %

Nitrogen, %

Gas dry mol, wt., Ib/ib-mole
Actual gas mol. wt,, lb/lb-mole

(Gas temperature, °R
Gas velocity, ft/sec,
Gas vol. flow, dsci/hr 8
Isokinetic Variation, % & o m R
WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN = HOUSTON, TX



AIR QUALITY TEST REPORT

Test Procedures & Specifications ™"

Determination of Lead Emissions From Stationary Sources
EPA REFERENCE METHOD 12 (40 CFR 60, App A)

Forward

The following summary provides discussion of the testing procedures specific to this
project. All equipment and methodology adhered to Method 12 requirements unless
specified herein. Any deviations from these specifications are noted in bold print. The
detailed sampling and analysis procedure is provided in 40 CFR 60, Appendix A,

General

Particulate and gaseous Pb emissions were sampled isokinetically (sample rate equals gas
stream linear velocity) from the source and collected on a filter and in dilute nitric acid.
The collected samples are digested in acid solution and are analyzed by atomic absorption
spectrophotometry using an air/acetylene flame.

Equipment Specifications

A schematic of the sampling train used in performing this method is shown later in this
section,

Probe Nozzle - Glass nozzles with a sharp, tapered leading edge were utilized. The angle
of taper was 30 degrees and the taper 15 on the outside to preserve a constant internal
diameter. The nozzles were button-hook design,

Probe Liner -Teflon was employed versus using a glass liner. No bias is expected to
result from this modification.

Pitot Tube (Type S) - The pitot tube is attached to the probe to allow constant monitoring
of the stack gas velocity. The impact ¢(high pressure) opening plane of the pitot tube is
even with or above the nozzle entry plane during sampling. The Type S pitot tube
assembly was calibrated and assigned a coefficient of 0.84 according to Method 2.

Differential Pressure Gauge — A dual inclined manometer was employed for (1) velocity
head (Ap) readings and (2) orifice differential (AH) pressure readings. The horizontal
scale is 0 - 1 in. H2O and the vertical scale provided readings in the 1 - 10 in. HO range.

WHITE STAR ENVIRONMENTAL CONSULTING ' MEMPHIS, TN + HOUSTON, TX
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AIR QUALITY TEST REPORT

Filter Holder & Heating System — A stainless steel in-stack filter device was employed
during the procedures. This alteration from the standard practice of using an external
heated filter assembly was due to vertical sampling traverses in conjunction with using
extensive probe length, which was necessary for the traverse distances. The holder
design provides a positive seal against leakage from the outside or around the filter. The
holder is attached immediately at the inlet to the probe and is maintained at the stack
temperature during sampling. '

Metering System - An Apex Instruments Metering Console MC-522 includes a vacuum
gauge, pump, dry gas meter (DGM) and related equipment.

Barometer - The barometric pressure reading(s) were obtained from the National
Weather Service station located in nearby Farmington, Missouri.

Condensing System - Four impingers connected in series were placed in an ice bath and
were utilized to condense moisture vapor and collect pollutant material from the gas
stream. The sample train schematic provides a description of these devices.

Reagents and Standards

Filter. Advantec MFS, Inc. thimble filters, 19x90 mm, Grade 86R. A blank filter was
submitted to the laboratory for lead analysis with the collected samples.

Water. Deionized distilled, conforms to ASTM D 1193-77 or 91, Type 3.
Acetone. Reagent grade, < 0.001 percent residue, in glass bottles.

Nitric Acid (0.1 N HNOs), Reagent grade.

Sample Collection

Sampling Train Preparation. The impingers were prepared with 0.1 N HNO; in
accordance with Method 12 requirements. As the gas stream bubbles through the HNO;
solution the lead is extracted from the gas stream.

Leak-Check Procedures The sampling train was leak-checked prior to each test run,
during changes from ports, and at the conclusion of each test run. The nozzle was
plugged and a vacuum higher than encountered during the test was pulled on the system,
If the leakage rate is found to be less than 0.020 cfm or 4 percent of the average sampling
rate (whichever is less), the results are acceptable and no correction need be applied to the
volume of gas metered.

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX



AIR QUALITY TEST REPORT

Cyclonic Flow Test The absence of cyclonic flow test was performed on each emission
source. The rotation angie was measured at each traverse point and the average value
calculated. The sampling location is determined to be free of cyclonic flow if the average
rotation angle is less than 20 %. All test values for the sampling locations met this value.
The cyclonic flow test data sheets are provided in the appendix section of this report.

Sampling Train Operation The nozzle was placed at each traverse point as identified in
the enclosed Source Diagram and the pump rate was set to perform -isokinetic sampling,
The clock time, sample vacuum, stack gas temperature, DGM volume & temperatures,
impinger exit temperature, velocity head (Ap), orifice differential pressure (AH) were
recorded at each traverse point. During periods of changing ports, the metering system
was stopped, leak-checked, and managed in such a manner as to prevent contaminants
into the system. The isokinetic percentage of each sampling period was determined to be
within the + 10 % limit.

Sample Recovery Doe Run Company provided laboratory facilities for sample recovery
activities. The thimble filter was removed from the holder and sealed in a labeled plastic
bag. The impinger contents weré measured for volume {ml) gain using a graduated
cylinder and then transferred to a 250 ml Qorpak sample bottle labeled “Imp Catch”. All
system components from the nozzle through the impinger system was rinsed according to
Method 12 and collected in a separate 250 ml Qorpak sample bottle labeled “Imp Wash”,
The silica gel was weighed on-site using a triple beam balance.

Calibration
Equipment calibration records are provided in the Appendix section of this report.

Probe Nozzle. Probe nozzles shall be calibrated before their initial use in the field.
Using a micrometer, measure the ID of the nozzle to the nearest 0.025 mm (0.001 in.).
Make three separate measurements using different diameters each time, and obtain the
average of the measurements. The difference between the high and low numbers shall not
exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded, they shall
be reshaped, sharpened, and recalibrated before use. Each nozzle shall be permanently
and uniquely identified.

Pitot Tube Assembly. The Type S pitot-tube assembly shall be calibrated according to the
procedure outlined in Method 2.

Metering System. The metering system is calibrated before and after each test project
using a wet test meter accurate to within 1 percent. The wet test meter has a capacity of
30 liters/rev (1 f*/rev). This calibration is performed at each of five orifice manometer
settings. The DGM calibration factor, Y, and the orifice calibration factor, AHg, are
determined and utilized in the emission calculations.

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX
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Analytical Procedures

Sample analysis is performed using an atomic absorption spectrophotometer (AAS),
which determines the absorbance for each sample. Each sample is analyzed in triplicate
and the average value reported. Appropriate dilutions are made, as needed, to bring all
sample Pb concentrations into the linear absorbance range of the spectrophotometer. For
each source sample, the average absorbance for the contribution of the filter blank and the
0.1 N HNO; blank is corrected. Use the calibration curve and this corrected absorbance
to determine the Pb concentration in the sample aspirated into the spectrophotometer.
Calculate the total Pb content my, (in pg) in'the original source sample; correct for all the
dilutions that were made to bring the Pb concentration of the sample into the linear range
of the spectrophotometer.The analysis protocol and chain of custody form submitted with
the samples s provided in the Appendix Section of this report.

Method Performance

Precision. The within-laboratory precision, as measured by the coefficient of variation,
ranges from 0.2 to 9.5 percent relative to a run-mean concentration. These values were
based on tests conducted at a gray iron foundry, a lead storage battery manufacturing
plant, a secondary lead smelter, and a lead recovery furnace of an alkyl lead
manufacturing plant. The concentrations encountered during these tests ranged from 0.61
to 123.3 mg Pb/m>.

Analytical Range. For a minimum analytical accuracy of £10 percent, the lower limit of
the range is 100 ug. The upper limit can be extended considerably by dilution.

Analytical Sensitivity. Typical sensitivities for a 1-percent change in absorption (0.0044
absorbance units) are 0.2 and 0.5 pg Pb/ml for the 217.0 and 283.3 nm lines, respectively.

Alternative Procedures (EPA Method 12}

Simultaneous Determination of Particulate and Lead Emissions. Method 5 may be used
to simultaneously determine Pb provided: (1) acetone is used to remove particulate from
the probe and inside of the filter holder as specified by Method 5, (2) 0.1 N HNO; is used
in the impingers, (3) a glass fiber filter with a low Pb background is used, and (4) the
entire train contents, including the impingers, are treated and analyzed for Pb as described
in this method.

WHITE STAR ENVIRONMENTAL CONSULTING - MEMPHIS, TN » HOUSTON, TX
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AIR QUALITY TEST REPORT

= Calculations

The following section provides a detailed description of all calculations used in the
determination of emission rates. Also listed are all of the intermediate values associated

with these calculations.
# 7 Blast Furnace Bldg. Baghouse
Dry Gas Meter Volume .
Terp Poar + 136 Pbor +
Vmisiay = Vi 36 |- 1.64[¥[va] —136
Tm std Tm
.. - Parameter Runl - | . Run2 Run 3
. Vm 42.506 42,88 43.356
- Tm 503 . 502 501
Pbar : 29.06 29,06 29.06
AH avg 1.85 1.86 1.92
C Factor (Y) 1.036 1.036 1.036
Vm std 44.665 45.093 45,694
Nomenclature

AH = Average pressure drop across orifice, in. H;O.
Pwr = Barometric pressure, in. Hg.
T, = Absolute gas meter temperature, °R
Vo = Dry gas volume measured, ft*
Y = Dry gas meter calibration factor
Vmagy = Dry gas volume corrected to dry, standard conditions, ft'

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

# 7 Blast Furnace Bldg. Baghouse

Water Vapor Condensed

PvoReT
Vicas = [T;][n - Vi) = 0.04707[; - V)]

RoeTas
Visgas = [m][m - Wi| = 0.04715[W; - W]
Moisture Content
Bm=[ Viecws + Visgee ]0100
Vweat + Visgas + Vi
Parameter : Run 1 ' Run 2 Run 3
Ve, _ 0.282 0.188 0.235
.l!’ll 0.189 0.283 0.189
Bws, % 1.04 . 1.03 0.92
Nomenclature:

B.. = Water vapor, by volume, in gas stream, %
AH = Average pressure drop across orifice, in. H,O.
Py = Barometric pressure, in. Hg.

Ty = Absolute gas meter temperature, °R
Vi, Vi = Impinger system volume, final & initial, ml
V. =Dry gas volume measured, ft’

+ Vume = Drygas volume corrected to dry, standard conditions, i
' 'Vwc(,.d, = Water vapor condensed, ml
Vusgstgy = Water vapor captured in silica gel, g
Wy, W; =Silica gel weight, final & initial, g
Y = Dry gas meter calibration factor
0.04707 = Conversion factor, ft*/m]
0.04715 = Conversion factor, f’/g

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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# 7 Blast Furnace Bldg. Baghouse

Dry Molecular Weight

Mg = 0.44[%CO;] + 0.32[%0;] + 0.28[%CO+%N;]

Molecular Weight of Gas Stream

M= Mu[m]dBO[B—ws]
100 100

Parameter Run 1 Run 2 Run 3
02, % 20.9 209 20.9
CO2, % 0.0 0.0 0.0
CO+N2L % 79.1 79.1 79.1
Bws, % 1.04 1.03 0.92
Md, Ib/lb-mole 28.84 28.84 28.84
Ms, 1b/lb-mole 28.72 28.72 28.74

Nomenclature

B, = Water vapor, by volume, in gas stream, %
My = Dry molecular weight of gas stream, 1b/lb-mole
M, = Molecular weight of gas siream actual conditicns, (Ib/lb-mole)
%C0O; = Carbon dioxide concentration, by volume, %
%0, = Oxygen concentration, by volume, %
%N; = Nitrogen concentration, by volume, %
%C0O = Carbon monoxide concentration, by volume, %
18 = Molecular weight of H;O vapor, Ib/Ib-mole

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

Linear Velocity of Gas Stream

# 7 Blast Furnace Bldg. Baghouse

=N ) “Ruin3, ;%
Kp 85.49 85.49 85.49
Cp 0.84 0.84 0.84
SQRT (dP) avg 0.93 0.93 0.94
Ts, R 501 503 502
Ps 29.06 29.06 29.06
Vs 51.70 51.92 52.50
Volumetric Flow Rate of Gas Stream
Q. = 3600[1- Bm]VA[ ][ P ]
Pry
T - Run3
0.92
96.00
502
Ps 29.06 29.06 29.06
Qsd, SCFH 18,095,546 18,105,763 18,367,994
Nomenclature -
. . A = Cross sectional area of gas stream, ft?
' B., = Water vapor, by volume, in gas stream, %
C, = Calibration factor of pitot tube device, dimensionless
AP Pressure differential of gas stream, in H,O
K, = 85.49 ft/secf(lb/Ib-moleein, Hg)/(*Kein. H,0)]"?
M, = Molecular weight of gas stream actual conditions, (Ib/lb-mole)
Py, = Barometric pressure, in. Hg
P, = Static pressure of gas slream in Hg
P, = Absolute pressure of: gas:*sh’eam, in. Hg (PoutPy)
P4 = Absolute standa‘.r“d.ﬁ‘ek 924
Qu = Volumetrlc flow rte: of's ga str&am, dry basis, std cond., ft’/hr
T, = Absolute temperature of gas strelim, ° R
Tw = Absolute stindard tempe'm;ure, 528°R
V, = Linear velocity of gas stream, ft/sec.
~ 3600 = Conversion factor, sec/hr.

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

# 7 Blast Furnace Bldg. Baghouse

Isokinetic Variation

(0.002669) V:c+( T V”’J [P:m + ﬂ)]

m 136
[=100+T; 6000} ;0 Pse 4,

" Parameter Run 1 Run 2 Run 3
Ts, R 501 503 502
Vic 10 10 9
Yi 1.036 1.036 1.036
Vm 42,506 42.88 43.356
Tm 503 502 501
Pbar 29.06 29.06 29.06
dH avg 1.85 1.86 1.92
sampling time, min. 60 60 60
An 0.00024 0.00024 0.00024
1 96.19 97.06 96.95

Nomenclature
[ = lsokinetic variation, %
T, = Absolute temperature of gas stream, ° R
Vi = Water vapor condensed from gas stream, ml
Y = Dry gas meter calibration factor
Vo =Drygas volume measured, f
Tn = Absolute gas meter temperature, °R
P, = Barometric pressure, in, Hg.
AH = Average pressure drop across orifice, in. H,0.
13.6 = Inches of water per Hg.
V; = Linear velocity of gas stream, ft/sec.
P, = Absolute pressure of gas stream, in. Hg (Pyy+Py)
A, = Cross sectional area of nozzie,

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

# 7 Blast Furnace Bldg. Baghouse

Pollutant Concentration & Emission Rate

Cs,gr/dscf = (0.0154 gr/mg) (m )/ (Vo st

E, Ib/hr = (Cs)(Qsd)/(7000 gr/1b)

E, Ib/hr/24 hr = (E, Ib/hr)(24)

m, = pollutant material collected, mg or ug
Vuieay = Dry gas volume corrected to dry, standard conditions, ft'
Cs, gridsef = pollutant concentration, grains per dry standard cubic ft.

Particulate Matter
P “1 L CRun A R Ran? - "Run3’-
m,, mg 8.3 12.5 10.2
Vg dsef 44,665 45.093 45,694
C,_gridsef 0.0029 0.0043 0.0034
[ Qu, _dsci/hr 18,095,546 18,105,763 18,367,994
E, Ib/hr 7.40 11.04 9.02
E, Ib/24 hr 177.6 265.0 216.5
Lead (Pb _
gl JRun2. . :Run ¥ - -
- 0,77 0.70
. 45.093 45.694
C,, gridscf 0.00008 0.00026 0.00024
| Q4 _dsct/hr 18,095,546 18,105,763 18,367,994
E, Ib/r 0.196 0.680 0.619
E, 1b/24 hr 4,71 16.32 14.86
Nomenclature

Q, = Volumetric flow rate of gas stream, dry basis, std cond., f’/hr
E, Ib/hr = pollutant mass emission rate, pounds per hour
E, Ib/hr/24 hr = pollutant mass emission rate, Ib/hr per 24 hour period

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

The following section provides a detailed description of all calculations used in the
determination of emission rates for . Also listed are all of the intermediate values
associated with these calculations.

# 8 Refinery Process Kettles

Dry Gas Meter Volume

Tern Poar + Y Poar + —~—13 c
] 0 1= 17.64[YIVM] S X
Pm ’ Tm

Vigsidy = Vm[

m

. Tm 503 504 501
. .| Pbar 30.1 30.1 30.1
AH avg 142 1.42 1.43
C Factor (Y) 1,036 1.036 1.036
Vm std 39.612 39.891 39.994
Nomenclature

AH = Average pressure drop acress otifice, in. HyO.
Pur = Barometric pressure, in. Hg.
Ta = Absolute gas meter temperature, °R
Va =Drygas volume measured, ft’
Y = Dry gas meter calibration factor
Ve = Dry gas volume corrected to dry, standard conditions, ft’

@

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

. - # 8 Refinery Process Kettles

Water Vapor Condensed

Poo Ro T : .
Viwcas = [-—E—.P-T“‘][w -vi) = 0.04707v; - Vi)

ReTw
Vesgas = [m][m - WJ] = 0.04715[”{:‘ - W:]
Moisture Content
Bug = | Yot + Vo ]. 100
Vces + Vsgas + Vitas
Parameter Run 1 - Run2 Run 3
(Voo 0.047 0.047 0.094
Vaye 0.141 0.189 0.094
Bws, % 047 | 0.59 047
Nomenclature:

B.. = Water vapor, by volume, in gas stream, %
AH = Average pressure drop across orifice, in. H;O.
Py = Barometric pressure, in. Hg.
Tm = Absolute gas meter temperature, °R
Vi, Vi = Impinger system volume, final & initial, ml
Vo =Drygas volume measured, f’
Vaay = Dry gas volume corrected to dry, standard conditions, i
Vaesay = Water vapor condensed, ml
Vusgnay = Water vapor captured in silica gel, g
Wi W; = Silica gel weight, final & initial, g
Y = Dry gas meter calibration factor
0.04707 = Conversion factor, f'/ml
0.04715 = Conversion factor, ft'/g

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

# 8 Refinery Process Kettles

Dry Molecular Weight

M, = 0.44[%CO,] + 0.32{%0;] + 0.28[%CO+%N,)

Molecular Weight of Gas Stream

M.=Mae [—1 B""]+ 18 [@]
100 100
02, % 20.9 20.9 209
C0O2, % 0.0 0.0 0.0
CO+N2, % 79.1 79.1 79.1
Bws, % 0.47 0.59 047
Md, 1b/lb-mole 28.84 28.84 28.84
Ms, Ib/lb-mole 28.78 28.77 28.79

Nomenclature

B, = Water vapor, by volume, in gas stream, %

My = Dry molecular weight of gas stream, Ib/Ib-mole

M, =Molecular weight of gas stream actual conditions, (1b/lb-mole)

%CQ, = Carbon dioxide concentration, by volume, %
%0, = Oxygen concentration, by volume, %
%N, = Nitrogen concentration, by volume, %
%C0O = Carbon monoxide concentration, by volume, %
18 = Molecular weight of H;O vapor, 1b/Ib-mole

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX
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AIR QUALITY TEST REPORT

Linear Velocity of Gas Stream

# 8 Refinery Process Kettles

— p f ] 5.
" [~ Parameter Run 1 ~Run2 Run 3
Kp 85.49 $5.49 85.49
Cp 0.84 0.84 0.84
SQRT (dP) avg 0.42 0.42 043
Ts, R 513 517 512
Ps 30.11 30.22 30.22
Vs 23.38 23.34 23.45
Volumetric Flow Rate of Gas Stream
. T sed P 5
s = 3600{1 — Bus|V:A
¢ 0[ ] [ s ][ Pm]
Parameter Run 1 . Run 2 Run 3
Bws, % 0.47 0.59 0.47
As, it 56.74 56.74 56.74
Ts, R 513 517 512
Ps 30.11 3022 30.22
Qsd, SCFH 4,927,073 4,890,445 4,960,585
Nomenclature

L

A = Cross sectional area of gas stream, fi?
B,. = Water vapor, by volume, in gas stream, %
C, = Calibration factor of pitot tube device, dimensionless
AP = Pressure differential of gas stream, in H,O

'K, = 85.49 ft/sec[(b/Ib-molesin. Hg)/(*Ksin. H,0)]"

M, = Molecular weight of gas stream actual conditions, (Ib/lb-mole)

Puw = Barometric pressure, in. Hg

P, = Static pressure of gas stream, in Hg

P, = Absolute pressure of gas stream, in. Hg (Ppy+Pp)

P,s = Absolute standard pressure, 29.92 in. Hg
Q. = Volumetric flow rate of gas stream, dry basis, std cond., P/
T, = Absolute temperature of gas stream, ° R
Tas = Absolute standard temperature, 528° R
V; = Linear velocity of gas stream, ft/sec,
3600 = Conversion factor, sec/hr. .

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

Isokinetic Variation

# 8 Refinery Process Kettles

(0.002669)‘1/:&[ L ; V’"J(PW + ——)’

m !

I=100+T: 60eOel e P 4,

‘Ranl- | -+ Run2 Run 3
Ts, R 513 517 512
Vic 4 5 4
Yi 1.036 1.036 1.036
Vin 37.404 37.723 37.625
Tm 503 504 501
Pbar 30.1 30.1 30.1
dH avg 1.42 142 143
sampling time, min. 60 60 60
An 0.000458 0000458 0.000458
1 99.55 101.00 99.83

oot

~ Nomenclature
1 =Isokinetic variation, %
T, = Absolute temperature of gas stream, * R
Vi, = Water vapor condensed from gas stream, ml
Y = Dry gas meter calibration factor
V. =Drygas volume measured, ft’
Ty, = Absolute gas meter temperature, °R

-

bar = Barometric pressure, in. Hg,

AH = Average pressure drop across orifice, in. H,O.

13.6 = Inches of water per Hg.

V. = Linear velocity of gas stream, ft/sec.

P, = Absolute pressure of gas stream, in. Hg (PoutPy)

A, = Cross sectional area of nozzle, ft*

@
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AIR QUALITY TEST REPORT

. # 8 Refinery Process Kettles

Particulate Concentration & Emission Rate
Cs,g)'/dscf =(0.0154 gr/mg)(rh,)/(V s std)

E, Ib/hr = (Cs)(Qsd)/(7000 gr/1b)

E, Ib/hr/24 hr = (E, Ib/hr)(24)

Particulate Matter
" \Parameter |- |- RRUDARE i o2 Run 2 "Run 3
m,, mg 6.3 9.8 ‘ 5.8
Vi gy dscf 39612 30.891 39.994
Cu grfdscf 0.00245 0.00378 0.00223
ﬂuz dscf/hr 4,927,073 4,890,445 4,960,585
E, Ib/hr 1.724 2.643 1.583
E, Ib/24 hr 41.38 631.44 37.98
. i Eﬂ(l’b)
-5."...'.%‘2".ii1;ﬁ;':&ﬁ§%ﬁiiﬂib"t""e'i‘,::'.i~|:'u.i=__;;: ARUD I i | :Run2. . ~Run 3
m,, mg 1.20 0.78 0.35
Va aeds dscf 39.612 39.891 39994
C,, gridscf 0.00047 0.00030 0.00013
| Qu, dsci/br 4,927,073 4,890,445 4,960,585
E, Ib/hr 0.328 0.210 0.096
E, Ib/24 hr 7.88 5.05 2.92

Nomenclature

m, = poliutant material collected, mg or ug
Vasg = Dry gas volume corrected to dry, standard conditions, f’
Cs, gr/idscf = pollutant concentration, grains per dry standard cubic fi.
Qu = Volumetric flow rate of gas stream, dry basis, std cond., ft'/hr
E, Ib/hr = pollutant mass emission rate, pounds per hour
E, lbf‘hrf24 hr = pollutant mass emission rate, Ib/hr per 24 hour penod

nn

@
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AIR QUALITY TEST REPORT

The following section provides a detailed description of all calculations used in the
determination of emission rates for . Also listed are all of the intermediate values .

associated with these calculations.

. # 9 Refinery Bldg. Baghouse
Dry Gas Meter Volume

: AH
Terp Phor + 3.6 Phar + Fg
Vinsiay = Vm[ ] 2 = 17.64[Y V] ——=2
T Psu - In
lni, iR aTameters i _Run3/.. -
Vm 40.384
' Tm 496
. 1 Pbar 30.2
AH avg 1.74
C Factor (Y) 1.036
Vi std 43.570
Nomenclature
AH = Average pressure drop across orifice, in. H,O.
Py, = Barometric pressure, in. Hg.
Ta = Absolute gas meter temperature, °R
V., =Drygas volume measured, ft’
Y = Dry gas meter calibration factor
Vues = Dry gas volume corrected to dry, standard conditions, i’

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

. Water Vapor Condensed

. PyoReT,
* Voo = [ﬁ][n ~Vi] = 0.04707[¥; - V]

v _ ReTha
) Mo P

][W; -W)= 0.0471 s[w; - wi)

Moisture Content

Bus = [ Viweas + Vwsgua

* 100
Viea + Vigas + Vs

. Nomenclature:

B.. = Water vapor, by volume, in gas stream, %
AH = Average pressure drop across orifice, in. H;O.
Pu« = Barometric pressure, in. Hg,
T = Absolute gas meter temperature, °R

Vi, V; = Impinger system volume, final & initial, ml
V. =Drygas volume measured, ft’

Vs = Dry gas volume corrected to dry, standard conditions, f°

Vuengy = Water vapor condensed, ml

Vasgsy — Water vapor captured in silica gel, g

Wi, W; = Silica gel weight, final & initial, g

Y = Dry gas meter calibration factor
0.04707 = Conversion factor, ft’/ml
0.04715 = Conversion factor, ft'/g

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX
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AIR QUALITY TEST REPORT

. Dry Molecular Weight

M, = 0.44[%CO;] + 0.32{%03] + 0.28[%CO+%N;]

Molecular Weight of Gas Stream

M3=M¢0[w]+180[@]

e O FATNETE T ik o i R B RS L o Ren
2, %o 209 20.9

CO2, % 0.0 0.0

CO +N2, % 79.1 79.1

Bws, % 0.73 0.75

Md, IbAb-mole 28.84 28.84

Ms, 1b/lb-mole 28.76 28.75

Nomenclature

B, = Water vapor, by volume, in gas stream, %

My = Dry melecular weight of gas strearmn, 1b/lb-mole

M, = Molecular weight of gas stream actual conditions, (Ib/lb-mole)

%C0, = Carbon dioxide concentration, by volume, %
%0, = Oxygen concentration, by volume, %
%N, = Nitrogen concentration, by volume, %
%CO0O = Carbon monoxide concentration, by volume, %
18 = Molecular weight of H,O vaper, 1b/lb-mole

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX
25.



AIR QUALITY TEST REPORT

I;f;near Veloci'mlo[ Gas Stream

_ 1 [ Ts
Ve = K,Go{VAP |og oL
Thavameter | -EIRumIZ Run3
85.49 85.49
Cp 0.84 0.84
SQRT (dP) avg 0.91 0.90
Ts, R 498 498
Ps 29.46 29.46
Vs 50.10 49.66
Volumetric Flow Rate of Gas Stream
T || P
Qs = 3600[1 - Buslud| — || —
_ Ts || P
Parameter Runl * | “"Rim2’ Run 3
Bws, % 0.74 0.73 0.75
As, ft' 78.67 78.67 78.67
Ts, R 498 496 498
Ps 29.46 29.46 29.46
| Qsd, SCFH 14,693,663 14,590,524 14,581,830
Nomenclature

A = Cross sectional area of gas stream, ft
‘Bys = Water vapor, by volume, in gas stream, %
C, = Calibration factor of pitot tube device, dimensionless
AP = Pressure differential of gas stream, in H,O
K; = 85.49 fi/sec[(Ib/lb-moleein. Hg)/(*Kein. H,0)"?
M, = Molecular weight of gas stream actual conditions, (1b/lb-mole)

Prar
Py
P,

Pyd

Qaa
T,

T
Ve

= Barometric pressure, in. Hg

= Static pressure of gas stream, in Hg

= Absolute pressure of gas stream, in. Hg (Pya+Py)

= Absolute standard pressure, 29,92 in. Hg

= Volumetric flow rate of gas stream, dry basis, std cond., ft*/hr
= Absolute temperature of gas stream, ® R

= Absolute standard temperature, 528° R

= Linear velocity of gas stream, ft/sec.

3600 = Conversion factor, sec/hr.

WHITE STAR ENVIRONMENTAL CONSULTING
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AIR QUALITY TEST REPORT

Isokinetic Variation

(0.002669)(%—.:{ Tie : )[P . %)l
I=100eT; 60eQeV 0 Pro A,

. Runl | - Runz . Run 3
Ts, R 498 496 498
Yie 7 7 7
Yi 1.036 1.036 1.036
Vm 41.653 41,523 40.384
Tm 501 496 496
Pbar 30.2 30.2 302
dH avg 1.77 1.73 1.74
sampling time, min. 60 60 60
An 0.00024 0.00024 0.00024
I 99.13 100.56 97.81

. - Nomenclature

I = Isckinetic variation, %
T, = Absolute temperature of gas stream, ° R
V. = Water vapor condensed from gas stream, ml
Y = Dry gas meter calibration factor
Vo =Drygas volume measured, ft’
Ty = Absolute gas meter temperature, °R
Prr = Barometric pressure, in. Hg,
AH = Average pressure drop across orifice, in. H;O.
13.6 = Inches of water per Hg.
Vs, = Linear velocity of gas stream, ft/sec.
P, = Absolute pressure of gas stream, in, Hg (Pra*PY
A, = Cross sectional area of nozzle, ﬁ’

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX

27,



AIR QUALITY TEST REPORT

Pollutant Concentration & Emission Rate

Cs,gr/dscf = (0.0154 gt/mg)(m)/(Vimud

E, Ib/hr = (Cs)(Qsd)/( 7000 gr/lb)

E, Ib/hr/24 hr = (E, lb/hr)(24)

Particulate Matter
RO e 1 T T A . "Run 3.
7.000 8.300 5.700
44,497 44,820 43,570
0.0024 0.0029 0.0020
14,693,663 14,590,924 14,581,830
5.09 5.94 4.20
E, Ib/24 bhr 122.05 142.67 100.72
Lead (Pb)
 Parameter ~ Run 1 .. Run 2 Run 3
m,, mg 4.3 0.98 0.67
Vm st dsef 44.497 44 820 43.570
C,, gridscf 0.00149 0.00034 0.00024
[Qyq,_dsclinr 14,693,663 | 14,590,024 | 14,581,830
E, Ib/mr 3.12 0.70 0.49
E, Ib/24 hr 74.97 16.85 11.84
Nomenclature

m, = pollutant material collected, mg or ug
Vueay = Dry gas volume corrected to dry, standard conditions, f*
Cs, gr/dscf = pollutant concentration, grains per dry standard cubic ft.
Qu = Volumetric flow rate of gas stream, dry basis, std cond., ft’/hr

E, Ib/hr = pollutant mass emission rate, pounds per hour

E, Ib/hr/24 hr = pollutant mass emission rate, Ib/hr per 24 hour petiod

WHITE STAR ENVIRONMENTAL CONSULTING
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AR QUALITY TEST REPORT

Appendix A - Diagrams

Source Dimensions / Traverse Point Diagram

Sample Train Schematic(s)

WHITE STAR ENVIRONMENTAL CONSULTING
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Doe Run Company
Herculaneum, MO

# 7 Blast Furnace Bldg.

yd
Q
QO
Flow — 2
Q
228 in: 84in. —
96 ilx.
[]
[]
144 in. [
u
[
Equivalent Diameter: 115.2 in.
Stack area: 13,824 in? (96 ft%)
Upstream | Downstream
Distance, in. 84 228
Equiv. Dia. 0.7 2.0
Point % Diameter | Distance, in.
1 12.5 12.0
2 29.2 28.0
3 45".8  44.0
4 6‘2._5 60.0
5 792 ‘ 76.0
6 95. 92.0

* Traverse point distance includes a 4 inch port stand-off.




——

Doe Run Company
Herculaneum, MO

# 8 Refinery Process Kettles

SIDE VIEW

S —-

513 inl

273 in}

TOP VIEW

-

102 in.

1

Stack area: 8,171 in® (56.74 R%)

Upstream | Downstream

Distance, in. 513 273

Equiv. Dia. 5.0 2.7
Point % Diameter | Distance, in.

1 3.2 7.3

2 10.5 14.7

3 19:4 23.8

4 323 36.9

5 67.7 73.1

6 -80.6 86.2

7 J 82-5 L 95.3

8 96.8 102.7

* Traverse point distance includes a 4 inch port stand-off.



Doe Run Company
Herculaneum, MO

# 9 Refinery Bldg.
O
Q
Flow — g
o]
240 in; 84in. —
9% in—
M
]
118 in. )
]
]
Equivalent Diameter: 105.9 in.
Stack area: 11,328 in® (78.67 %)
Upstream Downstream
Distance, in, 84 240
Equiv. Dia. 0.8 2.3
Point % Diameter | Distance, in.
1 12.5 12.0
2 29.2 28.0
3 __45.8 44.0
4 62.5 60.0
5 .- 7_9-."_2_. 76.0
6 1~ 958 : 92.0

* Traverse point distance ihciudes a 4 inch port stand-off.
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AIR QUALITY TEST REPORT

Appendix B - Analysis Results (PM/Pb)
Pb Analysis Reports

PM Analysis Reporis
Chain of Custody Records
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AM ER ICAN | Little Hockaigg '1;2&'2”(')84 ing;g
i . -
INTERPLEX . 01 942050

CORPORATICN
FAX (501) 224-5072

LABORATORIES REPORT
White Star Environmental Consulting | January 7, 2003
ATTN: Mr. Joe Sewell ' Control No. 70556
7886 Kirkwood Cove Page 1 of 3

0live Branch, MS 38654 ]

Project Description: Four (4) filter and eight (8) impinger sample(s) received on
‘ December 31, 2002
Doe Run Company-Herculaneum Facility
#1 Baghouse
12/3/2002

Dear Mr. Joe Sewell:

Please find enclosed analytical results for the samp]e{s) submitted to American
Interplex Corporation (AIC{ on December 31, 2002. The following results are
applicable only to samples identified by the control number designated above.
Accurate assessment of the data requires access to the entire document. Each
section of the re?ort has been reviewed and approved by the appropriate laboratory
director or a qualified designee. . :

If you have any questions, please reference Control No. 70556.

EX CORPORATION

I\
John Ovexrbey

KH/1ims Laboratory Dikector

Enclosure(s): Analysis Protocol Form

D Environmental Chemistry « Applied Chemistry « Materials Science



AM ERICAN 8600 Kanis Road

INTERPLEX _ Little Rock, AR 72204-2322
. : (501) 224-5060
CORPORATION
LABORATORIES REPORT FAX (501) 224-5072
White Star Environmental Consulting January 7, 2003

7886 Kirkwood Cove

Control No. 70556

Olive Branch, MS 38654 Page 2 of 3

ATTN: Mr. Joe Sewell

Project Description:

Sample Identification:

AIC No. 70556-1

Parameter

Four (4) filter and eight (8) impinger sample(s) received on
December 31, 2002 )

Doe Run Company-Herculaneum Facility

#7 Baghouse

12/3/2002

#1927 Run #1, Impinger Catch, Impinger Wash 12/3/02

Lea

Sample Identification:

AIC No. 70556-2

Parameter

Method Result Batch Time Analyzed B
EPA 12 0.22 mg $9675 02JANO3 0933 20%/65

#1943 Run #2, Impinger Catch, Impinger Wash 12/3/02

Lead

Sample ldentification:

AIC No. 70556-3

Parameter

Method Result Batch Time Analyzed B
EPA 12 0.77 mg S9675 02JANO3 0933 201/65

#1942 Run #3, Impinger Catch, Impinger Wash 12/3/02

Lead

Sample Identification:

AIC No. 70G556-4

Parameter

Method Result Batch Time Analyzed B
EPA 12 0.70 mg $8675 02JANO3 0933 201/65

Blank

Lead

(] Environmental Chemistry »

Method Result Batch Time Analyzed B
EPA 12 <0.004 mg S9675 02JAND3 0933 201/65

Applied Chemistry » Materials Science



J AMERICAN
INTERPLEX
@

CORPORATION QC
LABORATORIES REPORT
White Star Environmental Consulting
7886 Kirkwood Cove
Qlive Branch, MS 38654
P t R ; ¥
~Parameter gcover
Lead 83.6

8600 Kanis Road

Little Rock, AR 72204-2322
(501) 224-5060

FAX (501) 224-5072

January 7, 2003
Control No. 70556

Page 3 of 3
Relative %
Difference Batch
1.90 596

Data has been validated usin?'standard gua]ity control measures {(blank, laboratory
i

control, spike and spike duplicate) per

ormed on at Jeast 10% of samples analyzed.

Quality Assurance, instrumentation maintenance and calibration were performed in

accordance with guide11nes established by the USEPA.
SM method = Stan
20th edition, 1998.

KH/1ims

|:] Environmental Chemistry « Applied Chemistry * Materials Science

ard Methods for the Examination of Water and Wastewaster,



T033¢6

ANALYSIS PROTOCOL
Facility: Doe Run Company — Herculaneum Facility
Source ID:  # 7 Baghouse o
Test Date: 12/3/ 2002
Sample ID Sample Type | - Analysis Req’ Method Al
I Run #1 Filter # 1927 Lead 12 l
3. Run #2 Filter # 1943 Lead 12 2
~5 Run #3 Filter # 1942 Lead 12 3
~2 Run #1 Imp Catch Lead 12 [
& T~ Run #2 Imp Catch Lead 12 2
L, ~% Run #3 Imp Catch Lead 12 3
%, R Run #1 HNO; Rinse Lead 12 |
0, & Run #2 HNO; Rinse Lead 12 2
£ Run #3 HNO; Rinse Lead 12 3
~ Blank HNO; Rinse Lead 12
~ Blank Filter Lead 12 Y

Composite “Imp Catch” samples with “HNO; Rinse” samples by run number.
Report resuits in mg or ug.

Please fax results upon completion to Joe Sewel] at (662) 895-1651.

Memphis, TN - Houston, TX
Main Office: P.O. Box 238; Olive Branch, MS 38654; (601) 893-3063; Fax: (601) 8935-1651



i AMERICAN Little Ftockaiog T}f(zaznoi54-2;;“:2j
INTERPLEX . (501) 224-5060
®

CORPORATION 7

LABORATORIES REPORT FAX (501) 224-5072

White Star Environmental Consulting January 7, 2003
ATTN: Mr. Joe Sewell Control No. 70559
7886 Kirkwood Cove Page 1 of 3

Olive Branch, MS 38654

Project Description: Three (3} filter and six (6) impinger sample(s) received on
December 31, 2002
Doe Run Company-Herculaneum Facility
#8 Baghouse
12/5/2002

Dear Mr. Joe Sewell:

Please find enclosed analytical results for the sample(s) submitted to American
Interplex Corporation (AIC{ on December 31, 2002. The following results are
applicable only to samples identified by the control number designated above.
Accurate assessment of the data requires access to the entire document. Each
section of the re?ort has been reviewed and approved by the appropriate laboratory
director or a qualified designee.

If you have any questions, please reference Control No. 70559.

A CAN [INTERPLEX CORPORATION

S

o
KH/1ims Laboratory Wirector

Enclosure(s): Analysis Protocol Fform

D Environmental Chemistry « Applied Chemistry + Materials Science



CORPORATION

J AVERICAN oo S
'NTERPLEX ‘ (501) 224-5060

LABORATORIES REPORT

FAX (501) 224-5072

White Star Environmental Consulting January 7, 2003

7886 Kirkwood Cove

Control No. 70559

0live Branch, MS 38654 Page 2 of 3

ATTN: Mr., Joe Sewell

Project Description:

Sample Identification:

AIC No. 70559-1

Parameter

Three {3) filter and six (6) impinger sample(s) received on
December 31, 2002

Doe Run Company-Herculaneum Facility

#8 Baghouse

12/5/2002

3003 Run #1 Impinger Catch, Impinger Wash 12/5/02

Method Result Batch Time Analyzed B
EPA 12 1.2 mg 0ZJAND3 0933 201/65

Lead

Sample Identification:

AIC No. 70559-2

Parameter

3000 Run #2 Impinger Catch, Impinger Wash 12/5/02

Lead

Sample Identification:

AIC No. 70559-3

Parameter

Method Result Batch Time Analyzed B
EPA 12 0.78 mg 0ZJAND3 0933 201/65

3002 Run #3 Impinger Catch, Impinger Wash 12/5/02

Lead

Method Result Batch Time Analyzed B
EPA 12 0.35 mg S9675 02JANO3 0933 201/65

D Environmental Chemistry « Applied Chemistry » Materials Science
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CORPORATION qQcC
LABORATORIES REPORT

i AMERICAN
INTERPLEX

White Star Environmental Consulting
7886 Kirkwood Cove
Q0live Branch, MS 38654

%

Parameter Recover
Lead 83.6

8600 Kanis Roead

Little Rock, AR 72204-2322
(501) 224-5060

FAX {501} 224-5072

January 7, 2003
Control No. 70559

Page 3 of 3
Relative %
Difference Batch
1.90 S967

Data has been validated usin? standard ?ua]ity control measures (blank, laboratory
j

control, spike and spike duplicate} per

ormed on at least 10% of samples analyzed.

Quality Assurance, instrumentation maintenance and calibration were performed in

accordance with guide]ines established by the USEPA.
SM method = Stan
20th edition, 1998.

KH/Tims

D Envircnmental Chemistry « Applied Chemistry « Materials Science

ard Methods for the Examination of Water and Wastewaster,
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ANALYSIS PROTOCOL

Facility: Doe Run Company — Herculaneum Facility
Source ID:  # 8 Baghouse
Test Date: 12/5/ 2002

Sample ID Sample Type | Analysis Reg’ Method | ¢

i Run #1 Filter # 3003 Lead 12 |
Run #2 Filter # 3000 Lead 12 2
Run #3 Filter # 3002 Lead 12 3

Run #] Imp Catch Lead 12 |
] Run #2 Imp Catch Lead 12 2

Run #3 Imp Catch Lead 12 D

I Run #1 HNO; Rinse Lead 12 ]
Y Run #2 HNOs Rinse Lead 12 2
%, Run #3 HNO; Rinse Lead 12 |3

- =Bt N 0)3-Ri 5 Goformmammae ] o 5
Bl Fitter “Feat ~f2—

Composite “Imp Catch” samples with “HNO; Rinse” samples by run number.
Report results in mg or ug.

Please fax results upon completion to Joe Sewell at (662) 895-1651.

Memphis, TN - Houston, TX
Main Office: P.O. Box 238; Olive Branch, MS 38654; (601) 893-3063; Fax: (601) 895-1651



AMERICAN
INTERPLEX

CORPORATION
LABORATORIES REPORT

White Star Environmental Consulting
ATTN: Mr. Joe Sewell

7886 Kirkwood Cove

0live Branch, MS 38654

8600 Kanis Road

Little Rock, AR 72204-2322
(501) 224-5060

FAX (501) 224-5072

January 7, 2003
Control No. 70561
Page 1 of 3

Project Description: Three (3) filter and six (6) impinger sample(s) received on

December 31, 2002

Doe Run Company-Herculaneum Facility
#9 Baghouse

12/4/2002

Dear Mr. Joe Sewell:

Please find enclosed analytical results for the samp]e{s) submitted to American

Interpiex Corporation (AIC) on December 31, 2002.

he following results are

applicable only to samples identified by the control number designated above.
Accurate assessment of the data requires access to the entire document. Etach
section of the re?ort has been reviewed and approved by the appropriate laboratory

director or a qualified designee,.

If you have any questions, please reference Control No. 70561,

CA

TERPLEX CORPORATION

KH/1ims

Enclosure(s): Analysis Protocol Form

D Environmental Chemistry « Applied Chemistry « Materials Science

John Ovecbey

aboratory Dixkector
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i AMER|CAN Little F{ockae.:\’:}lf{J ;(26;(;‘942;;3
INTERPLEX I (501) 224-5060

CORPORATION
RPORATI FAX (501) 224-5072

LABORATORIES REPORT
White Star Environmental Consulting January 7, 2003
7886 Kirkwood Cove Control No. 70561
0live Branch, MS 38654 Page 2 of 3

ATTN: Mr. Joe Sewell

Project Description: Three {3) filter and six {6) impinger sample(s) received on
December 31, 2002
Doe Run Company-Herculaneum Facility
#9 Baghouse
12/4/2002

Sample Identification: #1931 Run #1 Impinger Catch, Impinger Wash 12/4/02
AIC No. 70561-1

Parameter Method Result Batch Time Analyzed By
Lead EPA 12 4.3 mg $9675 02JANO3 0933 201/65

Sample Identification: #2003 Run #2 Impinger Catch, Impinger Rinse 12/4/02
AIC No. 70561-2

Parameter Method Result Batch Time Analyzed B
Lead EPA 12 0.98 mg $967/5 02JANDO3 0933 201/65

Sample Identification: #2004 Run #3 Impinger Catch, Impinger Wash 12/4/02
AIC No. 70561-3

Parameter Method Result Batch Time Analyzed B
Lead EPA 12 0.67 mg S9675 0Z2JAND3 0933 201/65

(] Environmental Chemistry * Applied Chemistry » Materials Science
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CORPORATION QcC
LABORATORIES REPORT FAX {501) 224-5072
White Star Environmental Consulting January 7, 2003
7886 Kirkwood Cove _ Control No. 70561
O0live Branch, MS 38654 Page 3 of 3
- % gelgtive % :
arameter ' Recovery ifference atch
Lead 83.6 1.90 S9675

Data has been validated using standard quality control measures {(blank, laboratory
control, spike and spike duplicate) per?ormed on at least 10% of samples analyzed.
Quality Assurance, instrumentation maintenance and calibration were performed in
accordance with guidelines established by the USEPA.

SM method = Standard Methods for the Examination of Water and Wastewaster,

20th edition, 1998.

KH/1ims

D Environmental Chemisiry « Applied Chemistry » Materials Science
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ANALYSIS PROTOCOL

Facility: Doe Run Company — Herculaneum Facility
Source ID:  # 9 Baghouse
Test Date: 12/4/2002

Sample ID Sample Type | Analysis Req’ Method !C” <MW
Run #) Filter # 1931 Lead 12 )
Run #2 Filter # 2003 Lead 12 pe
6 Run #3 Filter # 2004 Lead 12 3
_ Run #1 Imp Catch Lead 12 |
kw Run #2 Imp Catch Lead 12 Y
12/ Run #3 Imp Catch Lead 12 3
Yo, Run #1 HNO; Rinse Lead 12 i
Run #2 HNO; Rinse Lead 12 e
Run #3 HNO; Rinse Lead 12 3
—Blaal—"""T NGO+ Rinse———Fead——" 12—
—-Blank Eiltor. Lead- 12—

Composite “Imp Catch” samples with “HNO; Rinse” sampies by run number.
Report results in mg or ug.

Please fax results upon completion to Joe Sewell at (662) 895-1651.

Memphis, TN - Houston, TX
Main Office: P.O. Box 238; Olive Branch, MS 38654; (601) 893-3063; Fax: (601) 895-1651



Gravimetric Analysis Report

Doe Run Company

Herculaneum, MO
#9 Baghouse

Acetone Blank Sample

Volume, ml 40 Date/Time
Ist weight} 35.1089 | 12/15; 8:00
2nd weight| 35.1089 [12/26; 10:00}
Average| 35.1089
Tare Wt.| 35.1087
Blank Wt.! 0.0002

Filter Samples _
Item Run 1 Run 2 Run 3
Filter No.| 1931 2003 2004

Ist weight| 1.1389 1.243 1.2392
2nd weight| 1.1389 1.2433 1.2394
Average| 1.1389 | 1.24315 1.2393
Tare Wt.| 1.1342 1.2418 1.2369
Wt. of PM| 0.0047 | 0.00135 | 0.0024

Acetone Wash Samples -

Item| Runl Run 2 Run 3
Volume, ml 50 60 65
Ist weight| 35.3606 | 33.4327 | 35.7543
2nd weight| 35.3608 | 33.433 35.7543
Average| 353607 |33.43285| 35.7543
Tare Wt.| 353581 | 33.4256 | 35.7507
Blank Wt.| 0.0002 0.0003 0.0003
Wt. of PM| 0.0023 0.0069 0.0033

-Particulate Matter, mg
Filter Wt. 4.7 1.3 24
Acetone Wt, 23 6.9 3.3
Total Wt. 7.0 8.3 5.7
Analyst: Lq?
Hygrometer: 40 %

White Star Environmental



Gravimetric Analysis Report

Doe Run Company
Herculaneum, MO
#8 Baghouse

Acetone Blank Sample

Volume, ml| 40 Date/Time
1st weight| 35.1089 | 12/15; 8:00
2nd weight| 35,1089 |12/26; 10:00)
Average; 35.1089
Tare Wt.} 35.1087
Blank Wt.} 0.0002

Filter Samples

Item Runl Run 2 Run 3
Filter No.| 3003 3000 3002
1st weight| 1.1639 1.2475 1.2217

2nd weight| 1.1639 1.2477 1.2217
Average| 1.1639 1.2476 1.2217
Tare Wt.| 1.1607 | 1.2425 1.2201
Wt. of PM| 0.0032 0.0051 0.0016

Acetone Wash Samples
Item|( Runl Run 2 Run 3
Volume, ml 40 _ 55 55

Ist weight| 49.4396 | 36.1486 | 35.2781
2nd weight| 494398 | 36.1487 | 35.2782
Average| 494397 |36.14865| 35.2782
Tare Wt.| 494364 | 36.1437 | 35.2737
Blank Wt.| 0.0002 0.0003 0.0003
Wt. of PM| 0.0031 0.0047 0.0042

Particulate Matter, mg

Filter Wt. 32 5.1 1.6

Acetone Wt, 3.1 47 4.2

Total Wt. 6.3 9.8 5.8
Analyst: l,:N.

Hygrometer: '-’O %

White Star Environmental



Gravimetric Analysis Report

Doe Run Company
Herculaneum, MO
#7 Baghouse
Acetone Blank Sample
Volume, ml 40 Date/Time
Ist weight| 35.1089 | 12/15; 8:00
2nd weight| 35.1089 [12/26; 10:00]
Average| 35.1089
Tare Wt.| 35.1087
Blank Wt.| 0.0002
Filter Samples™ . . :
Item Runl Run 2 Run 3
Filter No.| 1927 1943 1942
1st weight| 1.2769 1.3446 1.3176
2nd weight| 1.2769 1.3447 1.3178
Averagel 1.2769 | 1.34465 1.3177
Tare Wt.| 1.275 1.3363 1.3109
Wt. of PM| 0.0019 | 0.00835 0.0068
Acetone Wash Samples
Item| Runl Run 2 Run 3
Volume, ml 70 60 55
1st weight| 53.0244 | 52.6489 | 49.1823
2nd weight| 53.0244 | 52.6491 | 49.1826
Averagel 53.0244 52.649 49,1825
Tare Wt.| 53.0176 | 52.6446 | 49.1788
Blank Wt.| 0.0003 0.0003 0.0003
Wt of PM| 0.0064 0.0041 0.0034
Particulate Matter, m:
Filter Wt. 1.9 8.4 6.8
Acetone Wt, 6.4 4.1 34
Total Wt.| 8.3 12.5 10.2

Analyst: w®>

Hygrometer: 4 0

White Star Environmental

%o



AIR QUALITY TEST REPORT

Appendix C - Field Data Records

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN « HOUSTON, TX

L.



Facility D‘n L’ l?u A

Location
Operator T(.

Date { 2_! ofe

Run No.__{

Sample Box No,_At= X

Meter Box No._ A& x

Meter o H, 1%

Diameter (in.)

C Factor__ 1.

Downstream (in.)

Pitot Coeff (C,)_)* ﬁ

Upstream (in.)

m Kanheuse

Initial Meter Reading:

e,

Ambient Temp_3 3

Barometric Pressure_Z3: % &) No)_

Diameter, 2z _ .
Leak Rate (cfm)_ECHS(Z 197 {{A
Static Pressure O H e
Filter No. _\%4 L

S5

Impinger Vol. (initial)_ 2o

[mpinger Vol. (final) 26

Silica Gel Wr. (initial)_MO .,

Silica Gel Wt. (final)_4{C

L. j(7> , lc Traverse | Sample | Sample | Stack AP Gas DGM | DGM | Filter Last
v ':1'-’ Point Time Vacuum | Temp. _ Yolume | Temp. | Temp. | Temp. lmpinger
ok No. (min) | (in.Hg) (°F) in. H,0 | in. 1,0 () IN OuUT °F) °F)
et ffe I g | b 124 g 1 A [0 (36 [ 3] 1 | 32
2 lyay [+ [3d sy ladial29] 3 33

3 1% " 57 51 bL Higr 2] Yo |30 R

4 ligss | s [ 29 [ g 06 WML Yo [ 2 “c

S liodo Yo ool ol 3] V] g2

6 ligyr | & | 471 ol {5 | 2] 5] %7 43
7|t & f—II o | o U [ Y [ i )

8 lgx | L o 1291 LG | MLl gy | 2) L4Z
IRV e B2 S I I T A 13 |

. 10 sl =2 19y 10lid Jis2:% ] 43 37 4
1 lesd | 7 19 Torolig 1icdo 9y 159 s

12 _Jgose |l 1 1. T5 116 185,349 [ X 4S

13 185 | ) Jo | WO T2 g | 3128 d{

4 Jwor | g | 91 O [V iSG2r¥71335 4>

15 gt | £ [HO [ S0 |4 1S e | YK |32 43

16 Imew |4 14 P95 118 | w401 O[5 S

17 lwed | £, {42 145118 124 DK Y3

18 |wio | ¢ "tdg | ety NS5 513 42

19 Merd] 4 | Yol iy %27 WSS |3 “4e

20 {pe | = [ 4o | L2 w2291 /I3

2l [we | S 192l 1 2.l WAaS| 2] ] /Y3

22 [y [ % Tygz[ v\ [ 25 ynabl ef[dol [ (Y3
23 |wpe | R 4S5 \’}lez_.. go | F 1 4z
24 Jyed 13 1 41 10l 28405 S 4o NZ

26 %S 4, [ 90 [ A5] {050 4y |40 40

20 ) uze | L | ] %01V 11963 YK HD y

Trusely, 20 L 1 ANE Y T do] Lf

28 o | ¢ o 1S5 eg [andal [yol Ty

i [l | ¢ 142 | Apl (Al be ]| Si{do] | Gf

| s e gzl 85018 {ler,0l Slido H

Final Meter Reading:

41 Obo



Facility 00( EAM-

Location_|

Ambient Temp_25

Barometric Pressure_ 2%, &

Diameter__§: W1

Operator_JL~
Date_tfa)e2. Leak Rate (cfm)__o~? i S"
Run No, "2~ Static Pressure
Sample Box No._\O\W¢£ Filter No. \qqln
Meter Box No. Q0 Impinger Vol. (initial) 2 &
Meter AH, 15 Diameter (in.) Impinger Vol. (final)_¥ 2.5
CFactor__ +.C__ | Downstream {in)______ | Silica Gel Wt. (initial) {i©
Pitot Coeff (C,)& YM Upstream (in.) Silica Gel Wt. (final)__ L.,
Initial Meter Reading: 42,20
Traverse | Sample | Sample Stack AP T AH Gas DGM | DGM Filter { Last
Point Time Vacoum | Temp. Volume Temp. | Temp. Temp. | Impinger
No. (min) | (in. Hg) °F) in, H;0 | in. K10 (e N ouT R °F)
L il g (90 [ L3 (2] Isboe | 37 39 2,
2w |2 fYo [ 1|2 | wss]30[329 3¢
3 e | S Ay T |z JE¥LE] 25 [3) ] J1
4 |pzol g [t 4 125058441 | 37 A
5 ligs ] e lus vy 2] Bee|y2] 7] | | 92
6 |Aaxf] A | Yl Ynlq3 1 2d[ 931371 | | g2
7. Bt @ | 43] e (20 [ 53 9] 4] [z ] f
8/ iwn S 19| 1ol 2d-544S 2 Yy 137 4 f
F9 P 1dd ] 11 12.% [ 8L 314 20 h 2
i TR nw a_Jud [ V2o adeldq {29 §Z
il gyl ] @ 1 ] 310 1203 | 200 ES: 42
2 Tywsl & M| Va 2.5 7000 (ﬁ 2y N2,
13 W] @ | oy |9 [2c3ie] 42 12g q
14 {geed | g | AR ’Iu .S | 204.$ !4/ ) ¥
5l sel F TSy | lig |26k Y239 | \ 1 g
6 | ey | A | ¥2 1.9 118 (2002 yx |29 Y1
17 |ogee | N [ g¥ | Sl ig [ 20% ) U9 |35 9 )
18 |i%2 ‘? BT X [210:5 | SO [3 9 4y
19 A5 4 eSTid [z 43 59 1 =29
20 Lz | e | s Ly 230 | |34 || G
20 %0 | . TSE A0 15 (2 3% [ve | | | 4
2 [t |77 &y |0 LsS ac.& 49 {39 $2
2 (13l (4, 1 1s5] L6768 47 | 30 Y2
24 1136 ]y, | J | ISl b 200G |dq | go Ny
25 B0l 7 [ 40| S0 [V | 28T Ys | 4o
2¢ izl o4 [ ol vs [2ten 4 [Yo i
22 st 7] | od a6 | 224219 (4o Y4
¢ liwe [ 7] [ ya|mo WS L2224 SO Mo ¥y
29 1% % Ul |51 [ 22373 ST yo ¥
go | 3% 21 1tk | 2reo] S [Je Y1
! Final Meter Reading:

F: 1'3— ’ 6 &C\
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Facility D’u{ 1A Ambient Temp DS
Location \-\E'-u\&wew,M o 1 Bc\j"\o -1 Barometric Pressure_ 2%, %4
Operator_T¢. Diameter_2 -~ \
Date rzlzlu, Leak Rate (cfm)_2.5 2 15" W
RunNo._ 3" Static Pressure_ . — (& "\ A-g.00 ’
Sample Box No. AVYE X Filter No. _j6d 2
Meter Box No._APE Impinger Vol. (m:tlal)'Zou
Meter AH, {4 Diameter(in.)____ | Impinger Vol. (final)_ 205
C Factor__¢. v Downstream (in.) _____ | Silica Gel Wu. (initial)_H ¢,
Pitot Coeff (C,)_% 3 Upstream (in.) Silica Gel Wt. (final)_\piy <422
Initial Meter Reading; PYAY ya
Traverse | Sample Sample Stack AP T AH Gas DGM DGM Filter Last
Point Time Vacuum | Temp. Volume Temp. | Temp. | Temp. | Impinger
No. {min.) (iujl‘g °F) in. H;0_|_in H;0 () J OuT °F) (°F)
T_M8m] 5 134 | 1%] LBl 2270 56|50 \ | >
2 J9 S 4 2% LWO | L _2:7-*3‘? 31325 \ 3.
3 liwr | 4 [ Mo hal2d]2%03[% | 3571 11328
N S T2 G eme|H2 [ 35 3
5 ljeskl N T yd e 202336835 29
6 |y 2 18 [ (2] 20 3521 43 [3u 31
7 182l « [ di[ 1o ]24 (2350570 [ 3= >
8 liwos 198 |d2. Lol 2, 22044 42 13, X\
O gt | A 47 |1 2] 2k |2us.0 | 4[24 5%
10 vy | 4 [ 4y A NIE A E S ES 2s
11 Liswo | % [“be | 14|z %2434 | 4 127 1 3%
2 |z [ % 4% [ {0 12 %pdse [dg [377 IS
13 [o8TT &l | goit 9089y 1vy2 3 B
4 gy tde 125 |50 | T 1293 [4s | 37 A7
15 | s A Sy 1S | Lk | LY o 37
16 lesae [ (Yo [23517 ¢ po@ L |98 135 AR,
17 sy i [ 43[4k oot (47 135 | 27
18 Jwio | £ | Yy¢ | 35708 [262.2] Y [3% | 39
19 1ol o 1 do |0 (V.5 17545 |42 138 | 5L,
20 |21 5 |2 | bd V3 1265F | 4o |38 (3
21 [ioi | S | 2% | bs | |ect( |47 135 |37
22 w3 1 14df 18510y 2S5 |4g [28 7
2936 [ o |49 5 L% 12555 [ |38 B
24 | |G JHC g | LY (2t | g9 138 Iy
2 PPl D 1 0 12,0002062.7 143 135 (R
T Lot | L 137 LS he 260 197 123 13)
A e |5 [27 ey 265243 129 [a
25 158 '3 3% R, ‘f_;_‘ir-.g,;-g-'__g {?L-S 3 1%
B P N PR T A A L S S
o dised | S 17 s e (2ea e 13a I
Final Meter Reading: o




Facility .Doe Lon . ok | Ambient Temp 35
Location_Hercul ow 2uas, MO 5 B:j Batas Barometric Pressure 30 » |
Operator_J& Diameter__g . 23
Date_Jz {<fe v Leak Rate (¢fm)_o .o @ {6 H'T\
Run Ne._| Static Pressure_40, 2" Wy ~
Sample Box No. APE x Filter No. _350%5
Meter Box No._ ACE Impinger Vol. (initial) 7-::&‘-‘)
Meter AH, L5 - Diameter (in)________ | Impinger Vol. (final)_2p
C Factor____1-© Downstream (in) _____ | Silica Gel Wt. (initial)_43 <
Pitot Coeff (C,)_{. %M Upstream (in.) Sitica Gel Wt. (finat)_<¢{=)
Initial Meter Readin&-_.%i
Traverse | Sample | Sample Stack AP AH Gas DGM | DGM Filter Lasi
Point Time Vacuum | Temp. ‘| Volume Temp. | Temp. | Temp. | Impinger
No. (min.) | (in. Hg) (°F) in, H:0 [ in. H:g_ () IN ouT R °F)
1 1“Shesl 4 {571 | IR VS 3R] 3N 135, |42 ]
v |4 15310 | i3 [2Aa9.2023¢ 35T/ (43 |onl
oy | SY 18 | jalydw | 4t |35 e s B [RRERETRW
1 | 3 S s (2 oLal yz 50 ] 4 o
o3 15 45 [ 12 dddlds [3L 33 '
ez | 2 g1 Tgalie lupndalde | 300 Jz.1
[l s Tsa T e Taaaf B T 101
Sl | - 0 | Udhos b QU
T <ll 2 | Gl | ABTLeT] 4og0lgg | 3R]V 4o ] un
07§ revo 1 I Y qﬁ‘_rb 4 JIH.—‘-“P'% @ 3y L_'_:‘ . ,_'w_,_-'?b?qﬁ__'_w__._.;,-_ S
A ov1 g SHLZVU Ve jag.o St (3 |1 [-40]

R 1oy -

J'O/ 3
AP 14 psds

1 »)
WAV E W N T

5—-‘, o?l"‘- L
52 414 [4.¢

SN Y R Jlan%

o i -' a
, SO | 200V [kl sn ey 3;
15 /5% Sp |l [ vwW3urd st R | V199
16 15528 Splsts Mt 2lgovisg] a1 | | 3
17 Lifen S5 "ol du2iSy juc 2%
18 [#te2 ¢ S| AZ10 JT4226l & [Ye 1 =5
19 |ie5 5% 15l lyadel st g 27
20 o2 o | S f 115 [425. 2051 1%o 37
21 o 15 154 | 29014 [9921] 5] |do 27
2 (il d [ S35 3325 4M6] < | Yo 27 |
23 | jus | ¢ Stiis|ia: 1433 sl 1 Jo 37
24 b5 S | 8o 2.0 4‘3?& S{{ Yo 37
\
Final Meter Reading:

£33 .52



Facility_ Vgt Lo BR 2 .o Ambient Temp_ 35
. Location_He--, 4 SazuLnr, M 3 %a")\'—o'sb Barometric Pressure_30 . |
Qperator "1C. Diameter_0.7A
Date__4? IC_!u),_ : Leak Rate (cfm)_
Run No._72- Static Pressure_40. 24 H1.D
Sample Box No. AL Filter No. 2O & -
Meter Box No._408 [mpinger Vol. (initial)_2oyg
MeterAH, {5 Diameter (in) | Impinger Vol. (final)__ 221
C Factor__),_ Downstream (in.) ____ | Silica Gel Wt. (initial)_4¥¢ )
Pitot Coeff (C,)_0: 9 Upstream (in.)_____ Silica Gel Wt. (final)_‘J4'{
Initial Meter Reading: ),
Traverse | Sample | Sample Stack AP aH | ] DGM Filter Last
Point Time Vacuum | Temp. 1. Volume Temp, | Temp. | Temp. | Impinger
i (min) | (in. Hg) °F) in. H:0 | in, H;0 A1) IN OUT °F) _CR)
ohe | 4 | d4¢ 1 43 14.c Y35 30 [27 Yy
s 4 sy | a2 (W6 ™3] 33
Wsr<] Y4 1S3 | a3 | 1o by | W] 3] Ye. | -
e | 4 153 [ 4B [do gBAadidd (2] qq
no | Y S | 5 L2 lYyLof¥S |2 9y )
6 Ives | v 165 | g5 L2 [ dda3[y) [ 37 C I e
Tihing) o 150109 [ 12 (U594 ldg | 3% = I
8%l e 1S 157 1,251 [ydshlly 3g || ° gy
B0 [, Loy | 27120 Jude (ol 13g [} Y[~
il e Lo | 2l j o MRS IS R
Sl e e [ 312 PgclyisZ . {29
it ] o Lo | 351 Clds3e S22l | 1aq. |
sy 4 T2 9l [Yyegolgd BE |\ [ yg
e | 4 lez | 13 [edub| o Yo |7 ‘
1nS g9 1 L9 LT |4t st |de
3l [ 4 15| g5 b2 | $53%] 5) 4o
35| 4 | 57 | 12| $12] 52 HO-
173 | 4 | S 12 [° 52 <
173§ S
1241 < 57
py3s ¢ 197
nde | ¢ 197
12| o 3_1
sl 4 | &7
® 1 {
Final Meter Reading:

/.50
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Facility J)a:z | RV
Location r 2 .

“H'S R x‘w WAL

Ambient Temp_23%
Barometric Pressure_3). |

Qperator_~TZ- Diameter_¢& . 254
Date_ A2 (o1 Leak Rate (cfm)__ o - & 10" Hh
RunNo. 4 Static Pressure_+0 .3 7' -h ~
Sample Box No._ALE=x Filter No, 300
Meter Box No. A=A Impinger Vol. (initial)_2&0
Meter AH, 1.9 Diameter (in.) Impinger Vol. (final)_2¢ 2.
C Factor_\+Q Downstream (in.) _______ | Silica Gel Wt (initial)_~SY4
Pitot Coeff (Cp)_u. 6 Upstream (in.) Silica Gel Wt. (final)_ & ko
Initial Meter Reading:__ 4| B Z
Traverse | Sample | Sample Stack AP AN Gas DGM | DGM Filter Last
Point ¢ Time Vacuum | Temp. : . Yolume Temp. | Temp. | Temp. | Impinger
No. | (min) {in. He) °F) in. HyO { in. H;OI () _IN QuT {°F) {°F)
I_ 1920 o b HA [ L0 143330 (3] / | 29
2 lidsc | 9 L dg |15 | vt | YIRS (20, 3%
3 [ Bagd Y 14 laas | w2l slte [ 4o
 abe [0 93 [ a5 [ 1209 DF[HT |36, e
Sl 4 | yg | g {21 999,% 43 (3t >
6 My | d P | S [ (1T lder g (36 ]V |39
7 LNy~ S{ 1aa | 84323 3, 3%
4 8 iMie | J 5 1y Lol 4e (3D %%
9 Ml 4 15t [Jd7 ] 13 lfgzis g{l 2@7 ;,ss
W0 s 5 5470 3! U6 A1 D) L B3 -
Lo s ] 5 | 5% |20 | Gl 8385 4230 | 3%
12 ng S 158 |2 | b 4%l 4% | 3¢ HIEX
13 WG & 180 | anl ) [MAUS] 43 ] 2% (%]
14 (e | S 1S5S 1 a5 (1.2 [4.0]44 | 3¢ Y
15 Jp2es| S 199 [ 0S5 | ez dad 2] Y6 [ 37 39
16 Irezy | 4 1DY¥ 1 aS | 1,20 Y9bO] 991 37 3K
17 142957 & |SS [ [ v |2 48 [DK A7
18 143 | & [sdY | 4] 12 Mgl | Yo | 39 37
19 liwsl S gl 147 [ 43 (2] 48 |2 3
20 [l | 5 | St | 425 1 |50l A vx | 28 37
2 (w3l & [0 | 250 1a | SR 9| 28 %]
2 [ | 5 | se 25l e s 3]4s |28 3]
23yl o | | 25009 | S0y 8 by | 3% 37
24 Lyl | & | Sp | B2 any | 44 | 2% / 37
[
f

Final Meter Reading:

1.4 1M



Facility_| Joe £

Location_\ (J'Cufw-', Ay

Operator_ T <

Daie _17,/‘-/|/o'2—

Run No, v

Sample Box No. A¥E- x

Meter Box No. _APEx

Meter A H,_1 -3

C Factor___ 17O

Pitot CoefT(Cp)_p . §&

Biameter (in.)
Daownstream (in.)
Upstream (in.)

#4 8:-\&»&

Ambient Temp_%O

Barometric Pressure_2p .2

(35 Q()

Diameter__ 0 « T

Leak Rate (cfin) 8,0 (2 2p " o

Static Pressure_— [ * {o

Filter No. |33 1

impinger Vol. (in%l) Z2H0

[mpinger Vol. (final) _DZ,
Silica Gel Wt (inial)_ 4 2

Silica Gel Wt (final)_42 '-1}_

Initiai Meter Reading:__~ -0 05

Traverse | Sample | Sample Stack AP ALl Gas DGM { DGM Filter Last

Point Time Vicuum Temp. Yolume Temp. { Temp. | Temp, Impinger
Na. . {min.) {in. Hg) (°F) in, 1hO | in, H,0 (1) ___IN Ol;JI {°F) (°F}

I8 ¢ 129 1y [ 270 135 |5 )

2 ool | lo |23C &2 |3 (2320 ] Q.55 | [ |29

3 1969 ¢ 182 )55 1.2172732|38PF | [ [ 2&
4 9% | b 2 o g l29¥iza s [ [ | 20
S 1A 17 luo | g0 | 1. | 15614 |35 21

6 liowo | 0 (g7 |85 |18 [2721]92 |35 | 20

T | 5 | 36 [0 | 1o ]29%<]3 (36 30

8 Jlovel| & 33 s | LY J2Z7AT7IY2 36 2

0 lweox | 5 [ 34 [ngfie 12530 g3 [30 [ [ 13

10 Jioto | S 1.2% |85 | L8 (2% ¥4 |3 20
(el LIyt [ 895118 [2¢29] 450 27

12 Jwod [ s [ag [ voel2g 2954 47 137 22
13 [@hag| & | 3¢ | x| (Y 1280k [$3 |3 o |
14 lge2o | (5 1235 | 9% b [2%50 19g | 39|} 21

15 Jiea2z| b |27 1395 1 12595142 1 2 |} 32
6 [wed | 7 [yp eS| g [2a0-7]97 1271 \ [ 3+

17 (e | ¢ [gg [LOJ2 4 [z 9 3% | \ | =7
18 Jees |94 ldg [ 12 [2.6]2929 [ gy |29 \ ]2+

19 ww;b— { 371 Ly 2"!5‘5 e B 1 33 NED

20 | o3y | 77 29 | 85| L8 | M. | 45 | 3¢ | 2!
21 Jto3b | 7 13a¢ | k5118 (H3.2 | N 28 (132
22 [lesg [ % 129 [ o] 1A |90 unfax] []32
23 [t | € [ g3 [vol20]mte [4A {239 ] {132
24 Jrod2 | % | db | ve [ 9.0 [302.9 148 [ [ 13

o Lowdel 7 23 | %017 v 3028 192 4o EY

2 [ty | 9 1 23| 5| Lk | 205-1| 4y No | 122
27 Jew | 7 23] ol t7 [2p2| &7 (39 | [ 137

23 [losz] g (29 [l [2e2al 94 yo | [ 132
syl § Yy Lo |21 1305 ]44 |39 32
20 (Mol ¥ Y3 | to il | Fie | ¥ 157 32

Final Meter Reading:_ i
- 3(t.06 ]



Facilitykbecc vl on evm a2 i Arabient Temp_ 22

Location? g ¢ £ o~ = 'L'Dw Barometric Pressure_39- & .
Operator__T&- Diameter__o ., T.{

Date__12.{ ..I;.(,z_ Leak Rate (cfm)_o .o (2 1o Hy

Run No.__ 2 Static Pressure_—1s ' HeO —

Sample Box Nc:;‘?&PE%—'
Meter Box No. AVE X

Meter A H, 1.5

Diameter (in.)

Filter No. 2007

Impinger Vol. (initial)_2ax,

Impinger Vol. (fina!)_2o 4

C Factor__ ). 0 Downstream (in.) Silica Ge! Wt. (initial) 3

Pitot Coeff (C,) & +BY Upstream (in.)___ Silica Gel Wi, (final)_ 37

Initial Meter Reading:_ w 73'6 (ag‘7

Traverse | Sumple | Sample Stack AP Gas DGM | DGM Filter Last
Poiat Time Vacuum | Temp. Yolume Temp. | Temp, | Temp. | Impinger

| 2@‘ No. uin | Gn. M) | CP | in 0 | in 1,0 {tt) N { ouT | R °F)
| 1 Y| 7 12791451V [0 |24 127 ] ] 272
2 Tt ] g 12| aclie fedl2721261 1 124

3 I | a (29,95 lg 1228 (30 [26]] 2s

4 Jwys | o |32 ] 5 lig 38013 [0 2 S

5 Iry7 1o 1237 [ 1024 (o | R 2% 2

6_ 11w | lo | Yy P 2.0 12322./1 3% |29 7

7 IS W0 | 32 [ v 1eem 323277133 | 29 2

8 lwsg A 127 1.9 [ Ly (22823, (29 27

A el . 1232 [ asite. 3265 134 131 ] 1 29
10 T ! o5 [ 3% [ 75 16 (377274 de () [V | 2o
1 Juzet | % 129 1,8 1.7 |40 | Q) |22 29’

12 s | € (U3 | . (17 [220d | Y {30 29

13 |Wenl I 12¢ | g0 117 1232035} AL |32 29

4 |3t | R 3] |95 [ Lt [3Bbly) |27 2.9

5 T () 12721 es|ig (23249 40 [ 32 2.9

16 | vz | F 1235 | 29 (& (33624 Y5 |32 2.9

17 15| A juz {.Gq 01 [2DO[99 [33 a

18 | 1372 | 1o [US o | 20 1329 [4S {3 24

19 ] 1o [ 28 [ Lo [2d [R40.0] 28 (24 24

20 {323 ¢ 2 1.0 (LG J34LY Jud WY 20

21 ] g 129l ofas Tag22iyd 3l | |24

2 |l (129 1916 [2e4STq¢ 3¢ [ ] | 320
23 1439 4 [ 43 8o | & [34SA] 45 39 20
241 133)] Jo | 4 vo | 2t 1R Ul 3T 26
2 38kc| 9 | 2 [aa | 1S (2490 (ys |2 25
26_ 1337 € 3,730 | 1€ 1305142 2y _20
7 e | 9 L3 s ] 1L AZGLS [ &2 38 20
1w W9 2ol Polag2l [ dy( g 20
29 [Bys | g |G | T01 | 912528 | 45|39 20

8o jJ3vs | g 1B ) 0] 6 1%ET ) Y< ) 3g L 3D

Final Meter Reading:

35T 10
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@

Facility_ Dop B,

Location_rer¢ ot awee dr Mo

Operator__{ &

59 a.st.

Date 1 2 Iq [o2-

RunNo._' 2

Sample Box No. APEY

Meter Box No._aAPE X

Meter A Ho_ 1.9

Diameter (in.)

C Factor___ V. O

Downstream (in.)

Pitot Coeff (C,)_0 -5+

Upstream (in.}___

Ambient Temp S0

Barometric Pressure_3o . &~

Diameter__o.. 2.1

Leak Rate (cfm)_2:2 € 15" Hey

Static Pressure_-— 10"

‘H;'O

7

Filter No. 2p0 4

Impinger Vol. (initial) 2 ©

Impinger Vol. (final)_ -0

Silica Gel Wt. (initial) 4.5

Sitica Gel Wi. (final)_v 7 %

[nitial Meter Readin

. _5r9§, 51 o
Stack AP al Gas DGM

Traverse | Sample | Sample DGM Filter Last
Point Time Vecuum | Temp. Yolume Temp. | Temp. | Temp. Impinger
No. {min.) {in. Hg) °F) in, H20 | in, H;0 (") T IN ourT (°F) (°F)
L ™| ¢ [ 25 19SS |26 (3o 279127 / |27
2 lwwe | & |29 120 bg 13581 |74 | 2% 32
3 o | U [ 31 |75 |555.3]03% 1235 3y
4 [ 4] <« [2g [T |14 130s [ 33 130 3G
5 | St % | 4 Lo |20 2| 35 (28 [} 35
6 _lisos | s [9g |13 [2% [23.9{37]29 27
7S 7B s L s ! | BS [ 30 3
8 lised | 5 1 3% | A9t [ C.S ) 37| 20 3=
O disie 1 b |32 | g |13 1374 22 {3 S
10 [hsie | 6 | 35,9 [ 18 [ 2747340 |3 3
1L Jvwee 7 Y | lo|od |27 Y25 30
122 fiszz [ % |46 [ )t [2.xl23pnylulzz [ | | 35
13 |s¥gel & (35 [ .96l (31381, (321 3%
| 14 [w2g S 1371 sesThid (3950 Yol 3l
15 [is3o [ 5 [ 22 | bSIad 13963 % 132 3L
16 (153t | b 371 96U |6 | 4222 2L
17 Jis3g | & | Yo | %5 | 1§ |3 NBol @Y | =22 3
18 | 1536 | 7] 42 | 45 | 2.0 | 3¢5.57 195 |2 bY
19 B ) |35 Lan | 14 [32o]2g (22 24
20 [gyr | b 22| 8o |14 %33 q¥ 3% 3l
2l Jisoy| & | 32 [ 0l S [t llgy 122 ] | 3
22 Jrsde] [ 136 1.%0 1 2 13%0 [4s 4 | | 36
23 Jrsws | Lo gz 80 [ 17 |3 UG [y 3
24 1/ss® ) Lo 147 [ e ] LA ] 3gg, gyl | Z 36
25 (1829 7 | 39| Lo |24 [0S |29 [RY 3
2 lesse | & [ RC].70] 18 12318 [ud (¢ | | 38
v st 5 13 S bz 292,91 Y [ 3¢ 3.
% (oo | 7 | 4[5 | RIF[33.4|y< RS B
W Leer [ T 4T 65 ) LML) Y ST 3Y SL
3o _[fbog | 7 1 uy g iy 13a51Yg | 3y 26

Final Meter Reading:__

395, 900



AIR QUALITY TEST REPORT

Appendix D - Equipment Calibrations
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Dry Gas Meter@ibration Form

Certification Date: 1/10/2003 Pb {in.Hg): 30 Meter Box I.D: Apex
Orifice Manometer | Wet Test Meter Dry Gas Meter _ Temperatures " Time
Setting, Volume Volume Wet Test Meter DGM Inle DGM Outlet | DGM Average Theta,
dH, in.H,0 -V, ft? v, fit* ty, F t.F . to, F tes F min.
0.5 10.00 9.818 48.0 56.3 50.7 53.5 25.50
1.0 10.00 9.803 48.0 63.0 51.0 570 .. 18.25
2.0 10.00 9.786 48.0 67.3 53.3 60.3 13.75
3.0 40.00 9.814 48.0 67.7 54.7 61.2 10.78
35 10.00 9,835 48.0 69.7 56.0 62.8 9,75
[ Orifice Manometer | Calibration Factor, | Orifice Pressure
Setting, Y Differential, dH@
dH, in.H,0

0.5 1.028 1.736

1.0 1.036 1.777

2.0 1.042 2.009

. 3.0 1.038 _ 1.837 -
35 L 1.038" 1.758
\Verage sl |« ' % b 1823 o vy’
Standard Deviation 0.110
Acceptable Value? YES!

*Tolerances for individual Y values+/- 0.02 from average.
**Tolerances for individua! dH@ values +/- 0.20 from average.

ViPs(tm + 460)

Y=

13.6

VmI:Pb + ﬁ](rw + 460)

dHa

0.0317dH

" Pyt +460) [ V

(tw+460)Theta |’

White Star Environmental Consulting Corporation
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AIR QUALITY TEST REPORT
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Personnel Qualifications
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AIR QUALITY TEST REPORT

CERTIFICATION

White Star Environmental Consulting -Corporation (WSECC) performed - air quality -
testing at Doe Run Company located in Herctilaneum, Missouri on December 3-5, 2002.
Three process systems: (1) # 7 Blast Furnace Bldg. baghouse, (2) # 8 Refinery Process
Kettles baghouse, and (3) the # 9 Refinery Bldg. baghouse were sampled for pamculate
matter and lead emissions.

Air quality testing services performed by White Star Environmental pursuant to the terms
of the agreement are provided by adhering to sampling and analysis procedures as
established by the Environmental Protection Agency in the Code of Federal Regulations,
40 CFR Part 60. No unapproved deviation or alternative procedure was employed during
these exercises and the results are considered to be accurate and representative.

A3

William J. Sewell, 11
White Star Envirpnmental — President

LIS D

Timothy Carey
White Star Environm — Field Supervisor

January 15, 2003
Date

WHITE STAR ENVIRONMENTAL CONSULTING MEMPHIS, TN + HOUSTON, TX



William J. Sewell,_ II
President

Summary of Professional Experience

White Star Environmental Consulting Corporation

Position: President

Professional environmental consultant servicing industrial facilities with air pollution
related projects including permitting, compliance testing, CEM systems & certifications,
etc. Providing air pollution sampling and analysis expertise for industry. Responsible for
technical development of Title V permit applications and QA/QC technical documents
for EPA compliance on CEMS applications. (1995 — present)

Ramcon Environmental Corporation

Position: Vice President

Responsibilities include management of corporate operations providing EPA regulatory
compliance services. Responsibilities include administration and management of
professional staff, EPA regulatory adviser, technical writing, generation of new business
opportunities, development of services division, QA/QC program & safety management
. program (1988 - 1995) ‘

Education

B.S. in Chemical Engineering
Christian Brothers University, May 1986

M.S, in Engineering Management
Christian Brothers University, May 1997

Accomplishments, Skills, & Affiliations

¢ Twelve years of air quality testing project management experience. Projects
include air emission testing from boilers, incinerators, furnaces, turbines, etc.
Member Arkansas Environmental Federation & Air Committee Member.
Expertise in EPA Title 40 regulations.

¢ 1990 Clean Air Amendments (CAAA) regulatory specialist (Acid Rain Program,
HAPS, Permitting).

¢ Development of Neural Network Predictive Emissions Monitoring Systems
(PEMS) sampling and data collection protocol. Received recognition from
national publications for active participation.

¢ Training seminar for Arkansas Dept. of Environmental Quality on compliance test
observation techniques.



Timothy Ryan Carey
Vice President

Summai'y of Professional Experience

White Star Environmental Consulting Corporation

Position: Vice President

Professional environmental consultant servicing industrial facilities with air pollution
related projects including compliance testing, CEM systems & certifications, etc.
Providing air pollution sampling and analysis expertise for industry.

(1997 — present)

Ramcon Environmental Corporation

Position: Project Engineer

Professional environmental consultant servicing industrial facilities with air pollution
related projects including compliance testing, CEM systems & certifications, etc.
Providing air pollution sampling and analysis expertise for industry.

(1995 - 1997)

Education

B.S. in Mechanical Engineering
University of Arkansas, May 1994

Accomplishments, Skills, & Affiliations

s Seven years of air quality testing project management experience. Projects
~ include air emission testing from boilers, incinerators, furnaces, turbines, etc.
o Fluent in EPA Title 40 regulations. '
Expertise in 40 CFR 60, Appendix A&B testing and analysis procedures.
Participant of Predictive Emission Monitoring Systems (PEMS) development of
neural networks as Alternative Monitoring Systems.
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Appendix F - Related Correspondence
MDNR Pre-test Protocol
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(; - PROPOSED TEST PLAN

Salia by

4 @ Submitted to; MO Dept. of Natural Resources,
Air Pollution Control Program, Enforcement Section
P.0. Box 1786, Jefferson City, MO 65102

Date Submitted:
Attention;_Peter Yronwode
Proposed Test Date: December 3-6, 2002~

'Name Doe Run Company T

Address: : 881 MAIN ST.

City : Herculaneum State: MO Zip: : 63048

'| Name & title of Contact Person: Rusty Keller

Phone No. of Contact Person: (636) 833-3097 Fax No.: (836) 933-3150

12.AIRIBO

| Type of Facnhtnyource Prlmary Lead Smelter and Ref nery

Permit # FIPS/Plant ID: : 099 / 0003 PORT #

Address/Location:

Address/Location: North on Hwy 55 Hwy to Herculaneum exit {Next exit past Festus, MO

and approx. 30 mi. South of St. Louis, MO}. Come off the Overpass and turn Rt. {East}. Go

second Stoplight and turn left on "Old Hwy 21”. Travel to top of Hill and turn Rt.. Trave!

.over the Joachim bridge and make first Right. Follow Road to Plant.

Reason for Test: Condition of Permit Consent Agreement

x | Administrative Order
Other (specity)

Nameof Farm | Whlte Star Enwronmental

Address: P.O. Box 238

City Olive Branch State: MS Zip: 38654
Name & fitle of Contact Person: Joe Sewel}
Phone No. of Contact Person: (662) 893-3063 _ Fax No.: (662) 895-1651
Number of employees of firm: 5
No. of employees actually engaged in air pollution source testing: 4

Organizational chart with names & title of personnel; {please attach)




Location & descnpt:on of Iaboratory facilities:

American Interplex; Little Rock, AR performing lead analysis

White Star Environmental performing particulate matter analysis

Subcontractor(s) utilized by firm for source testing activities: None

Number of air pollution sources previously tested by firm:

1000 +

Sources tested by firm in Missouri in past 3 years (source, test, date): 25

Doe Run - Glover, MO

Univ. of Missouri -

Columbia, MO

)TPERE,O,&MAN'C' 1-.. It ] .~: P2 T S S
No of No, of Test Method
Poliutant Sampling per Test to be
Points Test Run Runs Used
1. PM/Pb — #7 Blast 30 60 min 3 Reference Method 12
Furnace Blda BH ’
2. PM/Pb - #8 Refinery 16 60 min Reference Method 12
Process Ketlles
3. PM/Pb — #9 Refiner Bldg 30 60 min 3 Reference Method 12
4, PM/Pb — Main Stack 8 60 min 3 Reference Method 12
5.
6.
7.
8.
9.
10.
11.
12,




\!

@

B . iRy

A. Sampling Equipment Information:
The manufacturer and model of the sampling equipment to be used by the tester for the
performance tests, along with a description of any equipment which may differ from that
required by the specified method(s).

PM testing: Nutech Model 2010A Sampling Console

B. Test Procedures:

A description of any test procedures to be used in the conduct of the performance tests
which may differ from the specified method(s).

Due to horizontal and large ducts, tester may utilize in-stack filter.

NOTE: Deviations from EPA test methods observed during test procedures will not
necessarily be corrected by agency observer and could result in agency
rejection of test results.

C. Analytical Procedures:

A description of any analytical procedures which differ from the specified method(s).
None

D. Data Sheets:

A sample of all field data sheets which do not provide the data shown on the example
sheets in 40 CFR 60 for the specified method(s). (As previously submitted)

~ E. Air Pollution Control Equipment: (#7 Baghouse)

Types and manufacturers of all control equipment:
EIGHT (8) 1917 TA-SB Model 144, Series 6P, Wheelabrator Modular Jet lll Continuous

Automatic Pulse Type Dust Collectors (in an 8 X 1 arréngement) {S/N 20-4495C]

Design or guarantee efficiency: 0.022 gr/ dry standard ft’

Design gas volume at full load (acfm): 300,000

Design pressure drop: 6" W.G.

Maintenance schedule and method of record keeping: Per 1997 Missouri SIP
Agreement



,

®

E. Air Pollution Control Equipment: (#8 Baghouse)

Types and manufacturers of all control equipment:
TWO (2) 1917 TA-SB Model 144, Series 6P, Wheelabrator Modular Jet I Continuous

Automatic Pulse Type Dust Collectors (in an 2 X 1 arrangément) [S/N 20-4495A] .

Design or guarantee efficiency: 0.022 gr. / Standard dry ft.3
Design gas volume at full ioad (acfm): 90,000
Design pressure drop: 68" W.G.

E. Air Pollution Control Equipment. (#9 Baghouse)

Types and manufacturers of all control equipment:
FIVE (5) 1917 TA-SB Model 144, Series 6P, Wheelabrator Modular Jet Il Continuous

Automatic Pulse Type Dust Collectors (in an 5 X 1 arrangement) [S/N 20-44958]

Design or guarantee efficiency: 0.022 gr. / standard ft.>

Design gas volume at full load (acfm): 250,000

Design pressure drop: 8" W.G.




E. Air Pollution Control Equipment: (Main Stack)

(5E)
ITEM # Process'" Control Davice Gas Voluma ' Percent of
Name Total
1a'”’[ §inter Machine | #3 Baghouse 300-350,000 ACFM @290°F 26,3
1b*? Acid Plant ESP; Acid Plant 55,000 AFM @ 175°F 4.8
1c Misc. transfers] South End Baghousd 25,000 ACFM @ ambient+5°F 2.2
Return Bin
Id Mixing Drum { Mixing Orum 12,000 ACFM @ ambient +5°F 1.1
Baghouse
le! Claw Breaker; Crusher Baghouse 45,000 ACFM @ 190°F 3.9
Ross Rolls;
Corrugated
Rolls; and
Euromag
1£Y Cooler Cooler Baghouse 110,000 ACFM @ 200°F 9.6
ig"’ Smooth Rolls Smooth Rells 15,000 ACFM @ ambient +10°F 1.3
Baghouse
2 -V Blast Furnaces #5_Baghouse £00-550, 000 ACFM @ 170°F 43.8
3 Dross Plant Dross Furnace 20,000 ACFM @ ambient +10°F 7
Baghouse
- Main Stack - 1,130,000 ACFM @ 190°F 100
Total {4) All Sources

#3

(1)Each Process is a portion contributing to the main stack.
{(2)Estimated flow rate based on equipment design specifications.
(3)Equipment item numbers la thru lg are Sinter Plant related.
(d}Actual total main stack flow is expected to be somewhat lower than the
listed as dictated by the specific needs of each process,

Baghouse

Manufacturer: Wheelabrator Frye

Model :
S/N: Equip. #162-300
Design efficiency:

99.5%

Design flow acfm: 300,000 - 350,000

Design Pressure Drop:

ESP

Manufacturer:
Model:

87 W.C. Normal

WHEELABRATOR
(1} 24/33/5%8/12” HaRDE Model 35032

S/N: Contract S/N 3559, DRC equip. #150-525
Design efficiency: 0.03GR/SDCF all fields, 0.06GR/SDCF w/l1 field de-energized

Design flow acfm: 953,

283 Max.

Design Pressure Drop: +/- 20 W.G. @ 550F continuous, 05” @ 600F Std. Oper.
Acid Plant Control for S02

Manufacturer: CHEMICO
Model:
S/N: equip. # 161-XXX

Design efficiency: {Scrubbers provide additional particulate capture to ESP}

Design flow acfm:

Design Pressure Drop:

South End Baghouse
Manufacturer: WHEELABRATOR
Model: #2614 RA~SB Model 120 JET III DUST COLLECTOR

S/N: 20-3260,
Design efficiency:
Design flow acfm:

Mixing Drum Baghouse

Manufacturer:
Model:
S/N:

Design efficiency:

120-WXTC-196

equip.

99.5%
24,000 @ 70F Max Temp. 300F
Design Pressure Drop:

Research - Cottrell,

equip. #150-176
99.5%

$#150-610

5" W.G.

Flex
(III)

Kleen Corp. {1993)



Design flow acfm: 12,000

Design Pressure Drop: +/-30” W.G., -15" W.G. Oper.

Crusher Baghouse

Manufacturer: Research Cottrell, FLEX-KLEEN Corp.
Model: #120-WMWC-660 (I11)

S/N: PO# A-794926, equip. #150-347

Design efficiency: 39.6%

Design flow acfm: 40,100

Design Pressure Drop: +/- 20" W.G., 6”-8” Normal

Cooler Baghouse

Manufacturer: Research Cottrell, FLEX-KLEEN Corp.
Model: BG89125-R2 Model#l20-WXWC-1944 (III)

S/N: P.O.#A-794934, equip. #150-349

Design efficiency: 99.6%

Design flow acfm: 131,600

Design Pressure Drop: +/- 20" W.G,, 6”-8" Normal

CV22 Baghouse

Manufacturer: Custom Systems

Model: TD64-08

S/N: P.O.#A-201444-25T, equip. #150-349

Design efficiency: 99.5%

Design flow acfm: 3,140 J

Design Pressure Drop: +/- 207 W.G., 3“-6” Normal

767 Smooth Rolls Baghouse

#5

Manufacturer: Micro-Pulsaire

Model:

S/N: eqguip #155-515

Design efficiency: 99.5% (0.007 gr/cf)
Design flow acfm: 15,000

Design Pressure Drop: +/- 207 W.{., 6” Normal
Baghouse

Manufacturer: Wheelabrator - Frye Inc.
Model: #1624 Model #264 series 8

S/N: equip. #162-500
Design efficiency:

Design flow acfm: 550,000

Design Pressure Drop: 8% W.C.

Dross Furnace Baghouse

Manufacturer: Amerex

Model:

S/N: equip.#153-440
Design efficiency: 99.7%
Design flow acfm: 80,000
Design Pressure Drop: 8% W.C.

Press.
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Provide a full descrlptlon of the process/operation being tested for air emissions, to mciude

A. Characterization of plant/equipment/process:
The #7 baghouse ventilates the combined Blast Furnace and Dross Plant building
fugitives. Two blast furnaces are present at the facility. The furnaces are water-jacketed
to within 5 feet of the charge floor, and abovs that, they are lined with fire-clay brick. Both
are equipped with center line offtakes for their process gas streams to a separate #5
baghouse and Main Stack. The furnaces are fed w/ coke & sinter via a shuttle conveyor
system and are ventilated by a separate Dross furnace baghouse and Main Stack.
Bullion is decopperized in the Dross Plant portion of the building in 4-250 ton kettles that

|____are vantad tn the #8 hanhanes hw iiea of katla hande

B. Manufacturer, mode! & serial numbers of all major components:
Blast Furnaces = St. Joe Lead Co.; N.A. (1965)

C. Rated process/production capacity:
Blast Furnace = 73 concentrate T/Hr @ roughly 75%Pb = roughly §5 Lead T/Hr/2fces.
110 {S0%Pb} Lead bearing material T/Hr/2 fce’s, 55 Lead material T/Hr/per one furnace.
27.75 Tons of bulfion / Hr / furnace X roughly 95% Pb = 26.4 Tons Pb / Hr
Dross Plant = 47 lead bullion Tons / Hr
D. Normal process/production capacity:

Blast Furnace = 55 tons of sinter charge / Hr x 0.48%Pb = roughly 26 tons of Pb
produced / Hrifce

E. Nature and relative % of raw material input t~ process:
Blast Furnace = Sinter & Secondaries @ 43% to 50% Lead
Dross Plant = Molten Lead bullion @ roughly 95% Lead.

F. Product(s) (with relative % if more than one).
From the Blast Furnaces: Molten Lead Bullion @ roughly 95% lead
From the Dross Plant kettles: Molten Decopperized Lead @ roughly 99% Pb.

G. Type(s) of fuel: Consumption Rate:
Natural Gas & Petroleum Coke vented to Natural Gas: roughly 8.2 MCF/Hr
#5 Baghouse & Main Stack Petroleumn Coke: roughly 4 T/Hrlfce

H. Normal operating schedule:
Normal operating schedule is 24 hours per day, 7 days per week, 12 months per year.

. Process flow diagram: (please attach):




to mclude.

Prowde a full descnptton of the processIOperatton bémg tested for air emlssmn

A. Characterization of plant/equipment/process:
The #8 baghouse filters air from the kettle hoods in the Refinery and the CV-10

Belt under the Stock Sinter Storage Hoppers. The Refinery is basically a batch process
Where ketties are worked in batches of roughly 250 tons per batch before moving to
another kettle to work the next step. CV-10 belt is used on an as needed basis.

Manufacturer, mode! & serial numbers of all major components:
Eleven 250-ton kettles
CV-10 belt conveyor

Rated process/production capacity:
Refinery Kettles: 163 tons of lead bullion / hour
CV-10 belt: 55 Sinter feed T/Hr/ fce

Y

Normal process/production capacity:
Kettles at: 2.5 kettles/day, 26 Ton of lead cast/Hr
CV-10 belt: 40.49 Lead bearing material T/Hr

Nature and relative % of raw material input to process:
Molten Lead at rougp{yxgg% Pb

/

Product(s) (with relative % if more than one).
Refined Lead metal @ 99.99% Pb.

Type(s) of fuel. Consumption Rate:
Natural gas heated, < NIA
*{On separate ventilation system}

. Normal operating schedule:
Seven (7) days per week, 24 hours / day, 365 days/Yr

Process flow diagram: (please attach):




G)SPECI Ic :;;ff@i; elQperation( Baghousp) R

Provide a full descnptlon of the process/operation being tested for air emissions, to mclude: '

A. Characterization of plant/equipment/process:
The #9 Baghouse ventilates the Refinery building fugitives. Lead is pumped and
laundered into the Refining department, which is equipped with eleven 250-ton kettles.
Each ketile is heated by one gas-fired burner, which is on a separate ventilation system.
Lead is pumped through the sequential kettle series, culminating in delivery of refined

laar t et ashinae

B. Manufacturer, model & serial numbers of all major components:;
Eleven 250-ton kettles

C. Rated process/production capacity:
Refinery Kettles: 163 tons of lead buillion / hour

D. Normal process/production capacity:
Kettles at: 2.5 kettles/day, 26 Ton of lead cast/Hr

E. Nature and relative % of raw material input to process:
Molten Lead at roughly 99% Pb

F. Product(s) (with relative % if more than one):
Refined Lead metal @ 99.99% Pb

G. Type(s) of fuel: Consumption Rate:
Natural gas ventilated by separate NA
system

H. Normal operating schedule:
Seven (7) days per week, 24 hours /day, 365 days/Yr

I.  Process flow diagram: (please attach):




“Provide a full descnptlon of the process!oertnon belng tesled for a|r emISSIOI'IS to mclude )

A. Characterization of plant/equipment/process:
SEE ADDITIONAL PAGES (6A)

B. Manufacturer, model & serial numbers of all major components:
Sinter machine =McDowell-Weliman; F-S306-H (1964)
Blast Furnaces = St. Joe Lead Co.; N.A, {1965)

C. Rated process/production capacity:
Sinter Plant = 270 tons of feed / Hr divide by 2 (returns) = roughly 135 tons of sinter / Hr
Blast Furnace = 73 concentrate T/Hr @ rougnly 75%Pb = roughly 55 Lead T/Hr/2fces.,
110 {50%Pb} Lead bearing material T/Hr/2 fce's, 55 Lead material T/Hr/per one furnace.
27 758 Tnns of hillian / Hr f furnace X rouchlv 95% Ph = 26 4 Tans Ph / Hr

D. Normatl process/production capagcity.
Sinter Plant = 90 tons of sinter / Hr x 0.48%Pb = roughly 43 tons of Pb in sinter / Hr
Blast Furnace = 55 tons of sinter charge / Hr/fce X 0.48%Pb = roughly 26 tons of Pb
produced / Hr/fce

E. Nature and relative % of raw material input to process:
Sinter Plant = Main Feed Mixture @ 43% to 50% Lead
Blast Furnace = Sinter & Secondaries @ 43% to 50% L.ead

F. Product(s) (with relative % if more than one).
Sinter Plant = Sinter @ 43% to 50% Lead
Blast Furnace = Lead Bullion @ roughly 95% lead

G. Type(s) of fuel Consumption Rate:
Natural Gas & Petroleum coke Petroleum Coke: Roughly 4 T/Hr/fce
Natural Gas: roughly 14 MCF/Hr

H. Normal operating schedule:
Blast Furnace normal operating scheduls is 24 hours per day, 7 days per week, 12
months per year.
Present Sinter Plant normal operating schedule is 24 hours per day, 5 days per week, 12
months per year.

I.  Process flow diagram: (please attach):
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(6A)

The present normal mode of operation for the Herculaneum facility is to
try to achieve maximum production through the use of one furnace
operating 24 hours per day, 7 days per week, 52 weeks per year and to
operate the Sinter Plant 24 hours per day, 5 days per week and 52 weeks
per year. Although the throughput ¢f individual unit processes may
vary, the overall plant material throughput is relatively constant.

Exhaust air from the emission sources pass through control devices as
listed in the above table before they enter the main stack. The
concentration of particulate matter present in the main stack exhaust
gas stream represents controlled emissions from all of the individual
emission units that contribute to the main stack exhaust gas flow.
Similarly, the concentration of lead and other metals in the main stack
exhaust also reflects controlled emissions.

By definition, operation of the various emission units listed in the
table is not continuous. Rather, it is an on-going sequence of batch-
type unit operations that run repeatedly on a 24-hour per day, seven day
per week basis. The only exception to this is when equipment is taken
down for planned or unplanned maintenance. Due to their relatively
small percentage of gas flow contributed to the total stack flow, when
some of these processes are down, they have little influence on the
total flow and total main stack emissions. The exception to this is
when the sinter plant is down.

As shown in the table, the two exhaust gas streams that dominate the
total air-flow to the main stack are from the sinter machine and the
blast furnaces. These two emission units make up 70% of the total air-
flow vented to the main stack. Nearly 27% of this is from the sinter
machine operation and more than 44% from operation of the blast

furnaces.

The 550ft. main stack is equipped with a test platform at an elevation
that is 350 feet above grade. The platform, which surrounds the entire
stack, consists of a 4 ft. wide walkway equipped with appropriate
handrails and guarding for fall protection. Access to the test platform
is via either a small electrically driven elevator or via safety ladder.
There are standard 20 amp. Electrical outlets on this 350ft. level
landing available for use during testing.

There are four 6-inch diameter (schedule 40) sample ports installed
diametrically opposed in the stack at the platform elevation. The stack
inside diameter at the elevation of the test ports is 32 feet 10 inches,
The sample ports are located at a distance of 272 feet above the highest
duct breaching to the stack. Based on the inside diameter of the stack
at the test port elevation and the distance between the sample port
elevation and the elevation of the stack breaching, the location of the
sample ports are greater than 8 diameters and, therefore, meets the
USEPA Method 1 specification for idezl stack base to the top, the taper
is only 2.76 ft. per 100 ft. of stack height. This slight taper will
not, therefore, have any significant effect on the air flow conditions

within the stack.
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LOT CONTROL CARDaﬂsvsb

LOT NUMBER __7v0

DROSS FURNACE K.EITLE# " pare._ (R-R-o2
Vacuum zinc 2dded? Yes . No

Amount of new zinc added for desnlvenzmg @ lbs

Was silver assay on pre-zinc sample hlgh enough to make siubs? Yes No ﬂ

If yes, how many stubs did you makes=—t—"

Was de-zinc kettle temp erature between 950 and 1 I00F Ye }1 No

Based on thc tail sample, was th.lS kettle successfully dezinced? Yes ){ No

\q

What product are you making? _% ‘ What pump?

During casting, estimate amount of lead scrapped due to any reason.

'What problerns occurred while castmg‘? '

Tons

Work Ordéi-# Description _ Completed
: Y N
Y N
Y N -
Y N
STAMPING:
_ A g )
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Document Name: Lot Control Card; DocumentNumber DQPI56-009-A
Effective Date; 05/01/2000, Revision #5 -
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LOT NUMBER _ —77;@

' DROSS FURNACE KETTLES:  DATE: (2-2-02 .
Vacuum zinc added? Yes No
Amount of new zinc added for de:..»enzmg @ Ibs
Was silver assay on pre-zinc sample hlgh enough to make stubs? Yes No %

T

If ves, how many stubs did you rr.e_‘(c‘?:—'@—’/

Was de-zinc kettle temperature bé ween 950 and 1100 F Yes\[ No

Based on the tail sample, wes t.’]__. keitle suocessfully dezinced? Yes \Z No

Wrat product are you making? Qﬂ)@: What pump? \q
During casting, estimate amourn: +7 izad scrapped due to any reason. Tons

“Vhat problems occurred while czs:ing?

Work Order # Description Completed
Y N
Y N
Y N
Y N
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-

- —— p———— cm o ma =

m‘?aoc,esg lz—(-f o;
K TIANI AT
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LOT NUMBER __77v0

DROSS FURNACE KETTLE#: - pate:_ (R-R-92
Vacuum zinc added? Yes No

Amount of new zinc added for des:lvcnzmg @ 1bs

Was silver assay on pre-zinc sample hzgh enough {o make stubs? Yes No_fﬁ

If yes, how many stubs did you maké‘"é"’—/

Was de-zinc kettle temnperature between 950 and 1100 F Yes\fz No

Based on the tail sample, was this kettle successfullry dezinced? Yes \( No

What product are you making? %@: What pump[ i ‘ﬂ

During casiing, estimate amount of lead scrapped due to any reason.
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Was de-zinc ketile ternperature between 950 and 1 100 F Yes ﬂ No

Based on the tail sample, was thJs kettle successfully dezinced? Yes}/ No
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